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-EMILLIO 
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CONCRETE 


HAVE BEEN AIR-ENTRAINED WITH 


FEBCRETE A.E. 


ON BRITISH GOVERNMENT CONTRACTS 
DURING THE PAST TWO YEARS 


FEBCRETE Aijr-Entraining Agent without adding to cost 
improves the flowability and workability of concrete, allows the 
water-cement ratio to be reduced and increases resistance to 
the passage of water and to repeated cycles of freezing and 
thawing. 

It ensures that full compaction and maximum compressive strength 
are obtained without excessive vibration, reduces segregation of 
the aggregates and prevents bleeding. Write for brochure. 


~ e a (GREAT BRITAIN) LTD 


LONDON : 102 Kensington High Street, W.8. Telephone: WEStern 0444 
MANCHESTER : Albany Works, Albany Road, Choriton-cum-Hardy. 


Telephone: CHOriton 1063 
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MULTI-STOREY CAR PARK 





for 


THE BOROUGH OF BEDFORD 


F. W. Dawkes, B.Sc.(Eng.), A.M.1I.C.E., M.1.Mun.E., A.M.T.P.1. 
Borough Engineer and Surveyor 


DESIGN & 
CONSTRUCTION 


of the Reinforced Concrete Framework 


HOLST 





Civil Engineering Contractors, Reinforced Concrete 


Head Office 
46 CLARENDON ROAD 
WATFORD 


Telephone: Watford 3448) 





Branches: BIRMINGHAM * MANCHESTER - LEEDS - DURHAM - EDINBURGH - CARDIFF 
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NEW OPERA HOUSE 


SYDNEY, N.S.W., AUSTRALIA 





CONSULTING ENGINEERS: 
OVE ARUP & PARTNERS 


CONTRACTORS | 


CIVIL & CIVIC CONTRACTORS 
(PTY) LPTEO 


GIFFORD-BURROW 


(FORMERLY UDALL) 


LARGE STRAND SYSTEM 


HAS NOW BEEN USED IN OR SELECTED FOR THE 


@ WALTHAM MARSHES BRIDGE, HERTS, ENGLAND. 

@ SWAN RIVER BRIDGE, PERTH, AUSTRALIA. 

@ THE SYDNEY OPERA HOUSE, N.S.W., AUSTRALIA. 

@ THE TASMAN BRIDGE, HOBART, TASMANIA, 

@ THE HAMMERSMITH FLYOVER, LONDON, ENGLAND. 

@ SILVERWATER BRIDGE, AUSTRALIA. 

@ CAMMEL LAIRD DOCK YARD, BIRKENHEAD, ENGLAND. 

@ GRAND UNION CANAL BRIDGE STRUCTURE, SOUTHALL, ENGLAND. 
@ COVENTRY CATHEDRAL, ENGLAND. 

@ FIRTH OF FORTH BRIDGE, SCOTLAND. 


THE 


(IMITATION IS FLATTERING BUT FOR SAFETY’S SAKE CHOOSE THE 
EXPERIENCE OF 


PRESTRESSED SALES LIMITED 


a 6446 BATTERSEA HIGH STREET ceaan smavanen 6, 
: on aan BATTERSEA, LONDON, $.W.!' THCHMICAL DIRECTOR, 
BATTERSEA 922! (10 lines) © OS Ga ed nie 


mice. AML bowl 
Cone 
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in BRIDGE 
CONSTRUCTION 


WORLD’S LONGEST 
SUBMERSIBLE BRIDGE 


Work is nearing completion on this 
2,434 ft. long reinforced concrete bridge 
which will carry the Bombay Agra road 
between Gwalior and Dholpur over the 
river Chambal. The bridge is 24 ft. wide 
between kerbs. 


Foundations, piers and fill-over spandrels 
in Colcrete. 


The Contractors are Messrs. Gammon 
India Private Limited. 


Enquiries to :— 


COLCRETE> 





GUN LANE, STROOD, KENT 
Telephone: Strood 78431 /2/3. 








= 


Ocroren, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING vii 


Giiitene 


UDALL 





the pioneers of single wire stressing 
High Quality - Low Price 


12-wire plate anchorages 
are now 


P8/- 


each [ex. works] 


Comprising 
1 - Bearing Plate 
1 - Thrust ring 
1 - Helix 
i2-P.S.L. Grips 


8 wire anchorage 19/6 each 
4 wire anchorage 10/- each 
Prices quoted are for quantities exceeding 100 


Imitation is always flattering but for safety’s sake take 
advantage of experience and use Gifford - Udall 


Test Certificate by Independent Laboratories available on request 


64-66 BATTERSEA HIGH STREET, S.W.1! 








viii CONCRETE 


This new church at Vlaardingen 
near Rotterdam is founded on 
fifty-nine 17-in. diameter Vibro 
piles 81 ft. long. The working 
load per pile is 68 tons, and 
19-in. and 24-in, diameter shoes 
were used to develop the 


appropriate bearing capacity 
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“ST i kb =z” © 
CAST-IN-PLACE CONCRETE PILES 





The Vibro process ensures the formation of a pile 
consisting of dense, compressed concrete which has not 
been subjected to any driving stresses. The pile is 
adaptable in length, diameter and size of shoe 

to suit the ground conditions 

and carries its load with ample safety, 

yet without waste. 

Vibro piles cannot be smaller than full size, 

need only light reinforcement 

and are formed rapidly and economically. 


For further details write for List No, 208 


TECHNICAL 


REPRESENTATIVES THROUGHOUT THE WORLD 





THE BRITISH STEEL PILING CO. LTD. 








10 HAYMARKET, LONDON, 8.W.1, Telephone TRAfalgar 1024 


BSP 179 
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GIFFORD-UDALL 


12 wire 14° Tube Anchorage Assemblies 


comprising: 
1-1)" Bearing Plate 14° 
1- Tube Unit 
12-P.S.L. 3-way wedges 14° 


34/- 


each [ex. works] 


12 wire 7° Tube Anchorage Assemblies 


comprising: 
1-1)" Bearing Plate 7° 
1 - Tube Unit 
12- P.S.L. 2-way wedges 7° 


31/- 


each [ex. works] 


Test certificates by Independent Ladoratories 
available on request 


Prices quoted are for quantities 
exceeding 100 
Imitation is always flattering but for safety's sake take 
advantage of experience and use 
Gifford - Udall. 
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LILLINGTON’S 
No. | 
Metallic Liquid 






conducted to 


HATFIELD L.T. BUS GARAGE. Architect: T. Bilbow,Esq. Contractors: Messrs. C. Miskin & Sons Ltd., St. Albans 


The concrete floors of London Transport garages, subjected to extremely heavy wear every 
day from hundreds of heavy buses, need to be of exceptional toughness. It is also essential that 
they should be waterproof, case-hardened and dustless. When the new bus garage at Hatfield 
was built, all these factors were obtained by adding No. 1 Metallic Liquid to the gauging 
water; a simple and inexpensive process. 


For nearly fifty years, architects have specified No. 1 Metallic Liquid, the scientifically pre- 
pared admixture that makes concrete completely waterproof and dustless, as well as accelerat- 
ing the nm time. No. 1 Metallic Liquid is a necessity for waterproof cement renderings 
to walls and basements, mass comcrete retaining walls, foundations, flat roofs and tanks. 
You can rely on Lillington’s No. 1 Metallic Liquid to give complete satisfaction because IT 
IS THE ONLY PROOFER SOLD UNDER GUARANTEE. 


F = lion 
LiLLinerton's = 5/ tis 


N° 1 Metallic Liquid § =:""" 


Write for Booklet 56 





GEORGE LILLINGTON AND COMPANY LIMITED 


Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066 For Scotland: 42 High Street, Greenock 
ALL OUR PRODUCTS ARE SUPPLIED IN FREE CONTAINERS 
AP 354a 
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Pioneers of single wire stressing 
announce their 
COMPACT STRESSING SET 
[ 5° tube jack and independent pump complete in case ] 





Also their 
STANDARD STRESSING SET 
[ 10° tube jack and independent pump complete in case ] 


Ductube-Udali Limited, 64/66 Battersea High Street, Londons, S.W.1! 
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Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment ... compressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interciangeable parts 
contribute to the low cost of these ! ' *> efficiency 
engines. And remember, every er is fully 
backed by a World-wide PartsandS  ceOrgani- 


Wherever you are, whatever your problem. 


lols a 


MOTOR COMPANY LIMITED 
ENGLAND 





are at your service 


For further detaiis of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 








for 
industry 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON Om Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*peTROL/DiESeL Industrial Engines. The 
maximum B8.H.P. required is........... BRecrecscevese 
n.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 


Nature of Business 


Telephone Wo 
* Delete where not applicable 





GS! 23-10 








FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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This technique of using 
large strand for prestres- 
sing was first evolved 
in 1955 by Mr. E. W. H. Gifford 
B.Sc., M.1.C.E., A.M.I. Struct. E., 
M. Cons. E. 


Development by Udalls followed 
over the next three years. The 
first use of 1” strand for 


Imitation is always flattering but 
for safety’s sake take advantage 
of experience and use 
Gifford-Burrow. 





prestressing took = early in 1959 


when Pierhead Limited designed, 
manufactured and erected the |00 ft. 
prestressed beams of the bridge 
structure for Taylor Woodrow 
over the Grand Union Canal 
using the Gifford-Burrow System. 
The Gifford-Burrow System has 
now been chosen by Marples 
Ridgeway and Partners Lim- 
ited for the Hammersmith 
Flyover (Consultants, G. 
Maunsell & Partners) and 
many other contracts are 


pending. 


ndred or more 
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Foundation cylinders 
by BRAITHWAITE 
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Purchasers: NATIONAL COAL BOARD— WEST MIDLANDS DIVISION 
Consulting Engineers: ae acexanocen Gian & PARTNERS LONDON 
Main Contractors: PON LAING & SON LTD 


The pithead gear for Lea Hall Colliery, Rugeley Staffordshire, is 


supported on 47 Braithwaite bored cylinders 40 diameter. The 
inset shows the pile plan for the downcast shaft, a similar arrange 
ment supports the superstructure for the upcast shaft and 10 bored 
piles provide foundations for the winder house, in al 7 feet of 


foundation cylinders were sunk 
BRAITHWAITE FOUNDATIONS 
& CONSTRUCTION LIMITED 


(Proprietors: Braithwaite & Co. Engineers Limited) 


London Office: DORLAND HOUSE, REGENT STREET, Swi 


Tel: WH iiehall 3993 - Grams: Bromkirk Phone London: Telex: 23320 
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TAKING THE LOAD.... 


In step with the great expansion in 
the use of Prestressed Concrete 


BRITISH ROPES LIMITED 


maintain their position as the major 
supplier in the U.K. of 
PRESTRESSING STRAND 


for this modern type of construction, 


Among the more recent of their large-scale projects 
in this field is the 


NORTH THAMES GAS BOARD 
Research and Development Building 
which incorporates their 14° dia. Strand. 


BRITISH ROPES LIMITED 


WIRE DIVISION HEAD OFFICE:- DONCASTER, TEL: DONCASTER 40/0 
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ae er if f/f 
WHT IS {7 7, 


Canute couldn't: 
stop it... 


x \ 





Sealocrete 


PVC. Waterbar 
can ! 


Inserted between cach lift, whilst 
the concrete is being placed, Sealo- 
crete P.V.C, Waterbar ensures there 

is no seepage of water through floor — 
to wall and construction joints. 
Sealocrete P.V.C. Waterbar is made 
of a special grade of unfilled Poly- A“ 
vinyl Chloride, is chemically inert, non-corrosive and 
resistant to ageing. 

Being flexible, it is specially recommended for joints [oe | 2 
where limited movement is expected. Cross and Tee cure «er 
Sections can also be supplied pre-fabricated. 
Possessing all the properties of P.V.C. Waterbar, plus, 
greater rigidity, Sealocrete Corrugated Bitumised 


Waterbar (Patented) combines maximum handling © ’ 














SIZES AND SECTIONS 


ility with lower cost—and may be preferred in DUMBELL CENTRE BULB Sa" 78" 9° 
specific applications. 
Write for descriptive leaflets giving full information. oN SS 











SEALOCRETE PRODUCTS LIMITED 


ATLANTIC WORKS - HYTHE ROAD - LONDON: NW 10 


tei Ladbroke oo1¢ Pae PAT Tee “Tyr 
TELEGRAMS: SEALOCRETE, WESPHONE, LONDON 


CABLES: SEALOCRETE, LONDON oo 
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Pes 


Driven cast insitu piles 
Augered piles 
Light tube piles | 


Composite piles 


Reinforced concrete foundations 


A new brochure fully describing 
7 methods of Piling is available on request 


FRANKIPILE | 


FRANKI—the largest piling organisation in the world 























FRANKIPILE LIMITED - 39 VICTORIA STREET - LONDON SWI - TELEPHONE ABBEY 6006-9, i 
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DIFFICULTIES CAN BE OVERCOME. It’s alla question 
of know-how. For instance, many prominent Architects and 
Engineers confronted with a sticky structural problem simply call 
in the RCDG. The Reinforced Concrete Design Group either gives 
them the necessary data (free) or does the donkey calculations and 
sees the problem through (modest cost). Your difficulties end when 
you reach for the ‘phone—DIAL ABBEY 7766 


The Reinforced Concrete Design Group is an independent professional team 
created by Expanded Metai as part of their service to the building industry. 


THE EXPANDED METAL CO. LTD., 16 CAXTON ST., LONDON 8.W.1. Telephone: ABBEY 7766 
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GLASS oa 
CRE 


offers the best results for all 
MOULDING ard SHUTTERING 
problems 
COLUMNS 
PILING 
PANELS 
INSERTS 
FLOORING 
SHUTTERING, ETC. 








FOR GLASS-FIBRE CLADDING TO PLYWOOD 


consult 


> D. A. MODELS - LTD 


108 WOODSTOCK ROAD’ LONDON WA. TELEPHONE: CHISWICK 201! 
B 
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eee 
~ br ee te 
One of the Land-Rover fleet owned by Messrs Higgs 4 Hil! 
working in connection with the new Slough —Maidenhead by-pass 


Fine new roads to take the ever-increasing load of Britain's traffic .. . and 
helping to build them, 4-wheel drive Land-Rovers by the thousand! 
Land-Rovers fetching, carrying and hauling men and materials . . . riding 


easily over vicious surfaces that will become tomorrow's motorways. 
Tough, reliable constructive Land-Rovers. Ask your Distributor or Dealer 
for a Land-Rover Demonstration. Prices from £650. 


There’s no substitute 44:7,'//224 
for the 4-wheel drive 






THE ROVER COMPANY LTD + SOLIHULL + WARWICKSHIRE siso DEVONSHIRE HOUSE - PICCADILLY 


Petrol 
or 
Diesel 


+ LONDON 
Cvs-276 
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CHRISTIANI 
& NIELSEN LTD 
CIVIL ENGINEERS & CONTRACTORS 





Tt 
' #- . 
BP Trading Led., Marine Terminal, Milford Haven. Consulting Engineers: Rendel, Palmer & Tritton 
January 1960 





A WORLD-WIDE ORGANISATION 
ESTABLISHED 1904 


ROMNEY HOUSE - TUFTON STREET - LONDON S.W.|1 
Telephone: ABBey 6614/7 Telegrams: Reconcret, Sowest Telex No. 2-2395 
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Concrete 
Roof Siab 





A Priming 
B Membrane Sandwich 

Cc Covering 

D Biack or Coloured Finisn 


Whatever the roof 
waterproof with the 











BUILT UP ROOFING SYSTEM 


#Any roof can be treated # Permanent waterproofing for 
large or small roofs # Applied cold without preliminary 
treatment # Used and proved for 25 years #® Foreman 
demonstrators are available to assist your own workpeopie 

or, if you prefer, our 

oo yoig ti. - 2A 4 contracts department 
Evode System. These illustrate the variety can undertake the 
of ibe which ore handled sucesflly 67 work for you and pro- 
vide free maintenance. 


a proouct oF PESRUAO)EDEB | 0° srarrono 


ROOF WATERPROOFING - CONCRETE ADMIXTURES ‘ND HARDENERS 
PROTECTIVE PAINTS AND GITUMINOUS COATINGS - GAP AND 
JOINT SEALING MASTICS ANO GUNS - INDUSTRIAL ADHESIVES 
*% SEND FOR LITERATURE Evoce i ta. (Bulicing Cnemicais Div.) Stafford. Phone: 2241 (5 lines) 
London Office: 62 Victoria Street,S.w.1. Pnone: ABBey 4622 (3 lines) 





wine 
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Colvilles Reinforcing Bars are being used 
extensively in the Forth Road Bridge project 
and in the approaches and portals of the 
new Ten million pound Clyde Tunnel. 
For hot-roiled, indented reinforcing 
bars specify ‘COLBOND 60° which 
have a guaranteed minimum yield 
point of 60,000 Ibs. per square inch. 


R 


COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 











POST-TENSIONING 


FOR ECONOMY AND EFFICIENCY 
INVESTIGATE ‘S.D.L. 6/)° STRAND 
POST-TENSIONING 
S.D.L. 12/0276” WIRE 
POST-TENSIONING 


S.D.L. PULL-CARRIAGE 
PRE-TENSIONING 


STRESSING DEVELOPMENTS LTD. 


95 KINGSTON HILL. KINGSTON-UPON.-THAMES ‘PHONE: KINGSTON 2372 "GRAMS: STRESS, KINGSTON 
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TUBING FOR 


PRE-OTRESOED GONGRETE 


PRE-TENSIONED OR 


hohe ee 2, booed, § -ae meek 1 2.7 Baie). b- 





UNI-TUBE SEMI-RIGID 
CONVOLUTED STEEL TUBING 


Made from strip steel, convoluted, spirally wound and 
locked to prevent splitting. Bonds perfectly with 
surrounding concrete, becoming an integral part of 
installation. Supplied in straight 20 ft. lengths which 
can be easily joined together with screw typeconnectors 
or in longer lengths in coils. Suitable for straight runs 
or parabolic curves. 


ce : A\A\WAAA\ AAR 





UNI-TUBE RIGID 
STEEL TUBING 


Supplied in maximum 20 ft. lengths with 
separate connectors or with telescopic ends. 


a 
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KOPEX PLIABLE 
STEEL TUBING 
(LOCKED-RIB) 


Bends easily without distortion of 
bore. Ribbed on the outside to give 
perfect bond with surrounding 
concrete. On drums or in coils 
and easily cut on site to required 









Rib formations 
















lengths. are locked to 
give increased 
strength during 
handling 
vith 
> of 
ittustration shows 
lich formation of Uni-Tube 
,OTs semi-rigid convoluted stee! 
uns tubing and ease of connection 
of 20 ft. lengths 
UNI-TUBES 
LTD 
197 KNIGHTSBRIDGE. 
LONDON, S.Ww.7. 
TEL: KNightsbridge 7811/5 
_ = 
WORKS: ALPHA STREET. 
SLOUGH, BUCKS. 
TEL: SLOUGH 25476/8 
Specimen tubing, 
technical data and prices 
supplied on request 
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BAR-BENDIN 
EQUIPMENT 








This is a single-d’c machine 
which is specially designed for an 
extraordinarily high rate of bend- 
ing bars up to I} in. diameter. 
A full hook takes three seconds’ bending time. It 
is also equipped with accessories for bending angle 
loops in one operation on mild steel reinforce- 
ment up to | in, diameter. 





HOOPS & 
SPIRALS 


We supply, at extra cost, an 
appliance (illustrated here) for 
use with RAS.40 and. ARD.SO 
models for the bending of hoops 
and spirals. Bends radii of || in. 
and upwards and to any pitch of 
spiral. 





Our Bending Equipment also includes the ARD.SO model—a double-disc 
machine for bending bars up to 2 in. diameter. We also supply, at extra 
cost, formers and backrests for special steel such as ‘* Square Grip,” 
** Twisteel,”’ etc., which can be fitted to the ARD.5SO and RAS.40 models. 


Full details are available on request. All machines are available for Sale 
or Hire. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Telephone: Chatham 45580. Telegrams & Cables: Cembelgi, Chatham 
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RANALAH STEEL MOULDS LTD 


LOWER BEVENDEAN ° BRIGHTON . SUSSEX TEL:62216-78 
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DANGER! SULPHATES 


Will your concrete withstand the attack? 





It is well known that soluble sulphates present in the soil are 
liable to cause disintegration of concrete, but with ‘SULFACRETE’ 
Sulphate-resisting Cement, concrete can be made proof 
against concentrations of sulphates in terms of sulphur 
trioxide up to 0.5%, by weight in ground water and 2.0%, by 
weight in soil or clay. The only Sulphate-resisting Portland 
Cement which has given proved protection in practice and 

in exposure tests over the last ten years. 


SULFAGRETE 


SULPHATE-RESISTING CEMENT GIVES PROVED PROTECTION 


Write for full details to: THE CEMENT MARKETING COMPANY LTD. Portiand House, Tothil! Street, London, SW! 
6. & T. EARLE LTD., Hull. THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Giam. 








BER, 1960. 





Te’ 


OctosEr, 1960 CONCRETE AND CONSTRUCTIONAL ENGINEERING xxxi 


Multi-wire strand 


For prestressed concrete 





beh +. ¥ 





This photograph shows the stressing of multi-wire “ Bridge” Strand at 
the Perth Narrows Bridge in Australia. ‘“ Bridge” Strand is made from 
Somerset Wire. 


CONSULTING ENGINEERS: G. Maunsell & Partners 
PRESTRESSED CONCRETE CONSULTANT: 8. W. H. Gifford 
CONTRACTORS: Christiani & Nielsen Led. 


IF YOU WANT TO PUT STEEL INTO CONCRETE 
GET IN TOUCH WITH 


Reinforcements Ltd 


197 ENIGHTSBRIDGE, LONDON, 8.W.7. EENsington 6311 


SMETHWICK, BIRMINGHAM (Smethwick 1991) « MANCHESTER (Ardwick 1691 
GLASGOW (Bell 2444) + MIDDLESBROUGH (3843) - CARDIFF (Cardiff 45220 
BRISTOL (Bristol 21555) + LEICESTER (Leicester 25114) + LEEDS (Leeds 27311 


WORKS AT CARDIFF, SMETHWICK, WIGAN & GLASGOW 
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homogeneous fibreboard expansion joint filler 


Special sizes and shapes te 
order 


POWELL DUFFRYN TIMBER 





made in Great Britain 


+.» Alee evatiable in , i, @ U Gicknesee 
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INDUSTRIES LIMITED 
Telephone: Hawarden 2001/4 


Queensferry, Chester 
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RICHARD HILL LTD. designed the reinforced 
concrete foundations, frame and floors of the 
Kingston Technical School, Jamaica, and 
supplied all the reinforcement-bars and fabric. 


Mit af tet file | 














RICHARD HILL LIMITED 


REINFORCED CONCRETE ENGINEERS 
HEAD OFFICE & WORKS: MIDDLESBROUGH, YORKSHIRE, ENGLAND 
Branch Design Offices: London and Jamaica 
A MEMBER OF THE FIRTH CLEVELAND GROUP 





CRC 25 MZ 
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by McCALLS 





McCALL & CO (SHEFFIELD) LTO 


McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH - SHEFFIELD - ENGLAND - P.O. BOX 4! 
Telephone ROTHERHAM 2074 (PB Ex 8 lines) 

LONDON : SLOANE 0428 BIRMINGHAM ; ACOCKS GREEN 0229 
PORTSMOUTH : COSHAM 78702 MANCHESTER: BLACKFRIARS 1018 


SRB 99 
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just two... 


Integral 
Waterproofing 
Admixture 
for Concrete 
and Mortar 


of the range 


‘Metallic bonder 

for Grano Topping 
and between 

old and new concrete 


The STERNSON range of products, developed to answer 
specific needs in the preparation of concrete, comprise 
hardeners, waterproofers, accelerators, bonders and dust- 
proofers. Tried and tested in use over the years, STER NSON 
products are continually being specified for important con- 
tracts. If you have a problem in concrete then contact S B D 
and benefit from the wide knowledge built up over many 
years of practical experience. 


STUART B. DICKENS LTD 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2211 


{ 


For complete information on the Sternson Range of hardeners, 

waterproofers, accelerators, dustproofers and bonders write to: — 
B DICKENS 
a we 
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MOBILE AGGREGATE WEIGHING & BATCHING PLANTS 


TODAY’S MOST ACCURATE, ECONOMICAL, AND SPEEDY 
SYSTEM OF CONCRETE PREPARATION 











*Up to 80 cubic yards per ‘*Fully aut tic « t 


hour accuretely weighed scew conveyor with weigh 
and batched. scale. 






















*Three weigh-bin size: 28 ‘*Dust-free feeding of 
cu. ft., 53 cu. ft., 71 cu. ft. cement into mixer skip 
or mixer pan. 

*Telescopic star for easy 

mounting of hand scrap- ‘Al! remote controls. 

er, boom scraper or radi- 

al scraper for continuous ‘Portable unit — easy to 
feeding from stockpile. insta!l and transport. 





AC.&. MACHINERY LTD. 
PORDEN ROAD: BRIXTON 
LONDON °« S.W.2° Tel: BRIXTON 3293 (9 lines) 
Grams: AUSCON * TELEX: 23579 LONDON 

and at: Harlequin Avenue, Brentford, Middlesex 

















WATERTIGHT 
LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 
POOLS, ETC. 
| 
Specialists in the Repair and Reconditioning of | 
Reinforced Concrete Structures, etc. 
THE | 
Telegrams : Telephone + 
Hitchin 
| Gunite 
4371 
Hitchin 








CONSTRUCTION CO LTD 


WESTERN HOUSE, HITCHIN, HERTS. 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


@ The most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


eerie I caetaniie 








4STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546 Telegrams : Pumpcret, Kens, London 











ee 
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WILL IT 
COR ay Ci 
INTO SHAPE ? 





The extent of recovery, the amount of extrusion under pressure — these are 
the main questions asked about a concrete expansion joint filler. Armstrong 
B.C. Joint Material is made from naturally resilient cork, resin-bonded and 
impregnated with bituminous material. There is very little extrusion under 
pressure, and the greatest possible recovery from compression. Armstrong 
B.C. Joint filler resists the weather, petrol, oil, solvents, acid and alkali 
sclutions, and has the ability to form a bond with the concrete. It is also 
suitable for use as load-bearing beam pads, screed underlays, and anti- 
vibration pads for machinery. Please write for full details. 


(Armstrong JOINT MATERIAL 


ARMSTRONG CORK COMPANY LIMITED, INDUSTRIAL DIVISION, KINGSBURY, LONDON, N.w.9. cot 7080 


ABC. 
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reinforcement by Pashley & Trickett 














We deliver to the site 

all types of steel 
reinforcement for concrete 
construction, accurately 
bent, clearly identified, 

and on the site exactly 


when required. May we quote 
for your next job? 
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TRICKETT LTD 


SHEFFIELD ® 


PASHLEY @ 
STOKE STREET, 


TELEPHONE: 41136-7 
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SHELDON BIRMINGHAM 26 





Bquare (tunnelling of Wenching 
ehipe ¢ Oftas ou. [L capacity. 














All Reinforced Concrete 
Engineers re _ the 
advantages of using copper 
strips for coer. ook - 
concrete work. 

is ductile, will not een 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
Wes ise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
talled specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - PANLSWORTH - 
Telephone: PAlLeweoreh 1115/6 
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THINKING 


Construction of the new No 
5 Dry Dock for Cammell Laird 
4 Co. (Shipbuiiders and 
Engineers) Ltd., Birkenhead, 
involved the excavation of 
400,000 cubic yards of sand- 
stone; when completed, the 
Dry Dock will be 950 ft. long 
by 140 ft. wide at the entrance 
allowing 4 maximum depth of 
water of 35 ft. This contract, 
worth approx. £2,000,000 will 
enable vessels up to 100,000 
tons d.w.to be accommodated 
and is due for completion in 
1961. 


BUILDING & REINFORCED CONCRETE CONTRACTORS 





Consulting Engineers Rendel, Paimer 6 Trition 





A. MONK & COMPANY LTD. 
Warrington and London 
Offices at: Hull, Middlesbrough, Stamford 4 Worcester 
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PSs ES tor a 


prestressing equipment 
P.S.C. PRE-TENSIONING 








Be ee EAS RS =i 


STANDARD MONOWIRE 


MULTI-USE MONOWIRE 
AND MONOSTRAND GRIPS AND MONOSTRAND GRIPS 





a 


ADVANCED QUICK-RELEASE- MONOSTRAND 
TYPE MONOSTRAND GRIP PRE-TENSIONING JACK 


HYDRADUCT SHEATH 


VRVAVEEEELS Qe tae HYDRARIGID  (normai) 
AA | HYORARICID Goer vn 


Asi i dah hdd HYDRARIGID  (ceverse corrugations) 


IES | vonaruex 
PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


Other prestressing equipment supplied by us includes Freyssinet Cone Anchorage, Freyssi-Strand Anchorage, 
Freyssinet Multi-Strand System, P.S.C. Monowire Anchorage, P.S.C. Monowire Tank Anchorage, P.S.C. 
Monostrand System, Grouting Equipment, Pre-tensioning Jacks, etc. Full details and complete technical 
information on prestressing equipment are always available on request. 








OcTosEr, 1960 CONCRETE AND CONSTRUCTIONAL ENGINEERING xl) 


Ss GS fo 


FREYSSINET 


t RUBBER BRIDGE-BEARING PAD 


The modern method of supporting bridge and other civil engineer- 
ing structures. It is more economical and technically superior 
to traditional steel bearings and is widely recommended. 
Freyssinet Bearing Pads are of unit bonded construction and are 
purpose-made for each application. Technical questionnaire forms 
are available on request. 





Specified for: Doncaster By-Pass, Hook Underpass, 
Dunchurch By-Pass, etc.—over 400 bridges in all. 


Maximum 
Outside 
i I (inches) 2 000 ib /in.§ 








07 2.75 3 
12 47 9 
1s 5.90 17 
22 6 66 4! 
25 984 54 
77 10.6 64 
30 112 8! 
35 138 14 
2 165 168 
$0 19.7 245 
oe 23.6 357 
87 42 772 
n 36.2 B66 











These hydraulic jacks of unusual and unconventional 
design permit enormous forces to be exerted 


ns) where the movement required is small. They 
have considerable application in under-pinning, 
-™ levelling, and thrust control in engineering 





structures. 


z &= i EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX. 
Telephone : Uxbridge 524! 
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INSEPARABLE from 
ay REINFORCEMENT 


7 A. cs - 
© |. « « OF COURSE! 

BAR SPACER 

5} and a guarantee that 


the specified concrete cover 
is accurately maintained . 


Gates in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-like grip in the desired, position on all types of rein- 
forcement, including mesh and prefabricated. As an inseparable part it positively cannot be displaced 
by heavy tamping or vibrating. For any Bar Spacing problem, 

















CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most ding and p 1 contribution to accurate 
bar spacing in reinforced concrete, thus providing precision, economy, and labour-saving means of 
ensuring that the specified concrete “ cover” is maintained under all conditions. it is noteworthy 
that ouah is the increasing popularity and demand for “ B.E.C."" Bar S , borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF 1945 WITHOUT MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give immediate edhe. to requirements. 

Write now for comprehensive details and samples. Our Technical Consultants will call on request. 
Patent Nos. 597,505, 715, me —_e. 618,538. 

Registered Nos. 870,560, 886,239. English and foreign patents pending. 


B.E.C. BEARER BLOGK 


FOR GROUND BEAMS « BARREL ROOFING 
BRIDGES : MAT WORK : ETC. 


The “ B.E.C.” precision-made bearer block is another inex ive B.E.C. aid to obtain accuracy 
with speed in concrete construction. Let us send you full details. 


BERRY’S ENGINEERING CO. 








Enhance your Lan SOLE MANUFACTURERS : 
Specify “~. we wt Middle Road, Shoreham-by-Sea, Sussex 


Phone and Grams: Shoreham-by-Sea 354! -2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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The main illustration, 
taken at Ogden, Utah, 
U.S.A., at the Hill 
Air Force Base, shows 
girders prestressed with 
* Macalloy ’ high tensile 
steel bars. 

‘Macalloy’ bars form 
the simplest, most effec- 
tive and most reliable 
system of prestressing— 
that is why they are used 
all over the world. 


McCALLS MACALLOY LIMITED 





TEMPLEBOROUGH - SHEFFIELD - P.O. BOX 41 
Teephere ROTHERHAM 2076 (7 B Ex 8 nes 
ING LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 0229 
STEEL PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS (018 
mC 8 OP ANY (lekere mre aCe MAC ALLOY AFRICA PROPRE TARY mre 
by McCALLS a aeseat anne : 


ALAS MACALLOT (AUSTRALIA) PTY Liners 


PLC ALLS PACALLOT (CANADA) LPH TE 


PC.S5 
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OUTSTANDING BUILDING... 


Outstanding 
products .... 


CHEMICAL 
BUILDING 
PRODUCTS 
LIMITED 
Warple Works 
Cleveland Road 
Hemel Hempstead 
Herts. 


PROLAPIN Liquid Cement Waterproofer 

LITHURIN Concrete Floor Hardener 

QUICKSOCRETE P.Q. & D. Rapid Hardeners and 
Setters 

WETEXI ‘S’ Colouriess Silicone Waterproofer 

CONPLAST Concrete Piasticiser 

CONPLAST ‘W’ Anti-freeze and Pilasticiser 

CEBEX 112 Mortar improver 

CEBEX 113 Expanding Grouting Material 

CEBEX 124 Multi-purpose Slurry Liquid 

ROAD CONPLAST Air Entrainer and Plasticiser 

CONBEX Plasticised Expanding Grouting Material 


CHEMICAL BUILDING PRODUCTS LTD 


T leph »_-s 
4900 (5 lines) 
Telegrams: Prolithy 
Hemel Hempstead 


We shall be pleased 
te supply full dee 
criptive literature. 





LIFTOYL Floor Cleaner and Degreaser 

ORKIT & TEKTAM Bituminous Coatings and 
Compounds 

CONCURE Concrete Curing Agent 

NITOLUX & ROBRITE Paints 
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HILTON GRAVEL 


250 
LORRIES 


8,000 
TONS 
PER DAY 








REGULAR DELIVERIES THROUGHOUT READY 
STAFFORDSHIRE  @ = CHESHIRE MIXED 
DERBYSHIRE @ NOTTINGHAMSHIRE CONCRETE 
WEST RIDING @ LANCASHIRE 

SHROPSHIRE @ WARWICKSHIRE 20 miles radins 


LEICESTERSHIRE @ RUTLAND pei oro 


The illustration above shows one of our seven pits 
equipped with the most modern washing and grading 
plant for producing concrete aggregates that will 
satisfy the most exacting requirements for cleanliness 
and grading to specifications. pean ot Tee 


HILTON GRAVEL LIMITED 
HEAD OFFICE: HILTON, DERBY. Tel: ETWALL 422 


RICE STREET 
MANCHESTER 3 
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35-TONS PRECAST 
BRIDGE SECTION 


We illustrate one of the 35-tons 
sections produced by Anglian Building 
Products Ltd., of Atlas Works, Len- 
wade, Norwich, and 67 Jermyn Street, 
London, W.1, for British Railways 
L. M. Region. Main Contractors: 
Leonard Fairclough Ltd. 


WOODEN 
MOULD 


- 7, was produced by 


MAY « BUTCHER Lo 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 
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HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6909/9 
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36° 


This is only one of the diameters which are drilled by our 
modern mobile plants for deep foundations to a depth of 
200 ft. Our technical staff is at your service to advise you 
on the most economical solution of your foundation prob- 
lems. Send your enquiries to Peter Lind and Company 
Limited of Romney House, Tufton Street, London, S.W.1, 
or telephone Abbey 7361. 
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A NEW Main Features 


Two Turntables revolve simultaneously, the 
fast Turntable at more than 10 r.p.m., enabling 
a l-in. hook to be bent in 3 seconds; the siow 
nes P Turntable at 2} r.p.m. will bend a I}-in. hook 

; a in 12 seconds. 
Feeding: Bars are fed into the machine from 
left or right. Hooks are made clockwise or 
counter-clockwise. Flexibility of the machine 


ensures minimum handling of the bar during 
operation. This saves time. 


Automatic Stop: Turntables can be set to 
stop automatically at any angle to an accuracy 
of 4”. Identical bends are repeatedly obtained. 


All gears steel and precision cut, pinions of 
heat-treated alloy steel. All shafts, even the 
slowest, fitted with grease-packed bal! bearings. 


Ease of Control: One contro! only. Hand 


ACD , lever integral with foot pedal for operating 
The TED power-oparsted Bar Bender will machine iether direction 
Several bars can be bent simultaneously 
according to the diameter of the material. MAINTENANCE NEGLIGIBLE 


Full details from: PROMPT DELIVERY AVAILABLE 


LAWLER, AYERS & CO. LTD 


31 Broad Street House, 54 Old Broad Street, London, E.C.2 
Telephone LONdon Wall 6331. Established nearly 70 years 


“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 








by 


J. A. KING « Go, Lo 


Write or Phone 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 
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m PROSPERITY 
a. Zé PR ae 
ne ee ee eis 
ng : : 
to 
cy 
id. 
of 
he ; : 
All constructed for The Central 
3S. Electricity Generating Board 
nd 
"8 PADIHAM ‘B’ 
Power Station 
near Burniey. 
Consulting Civil Engineers: 
C. S. Allott & Son 
Consultant Architects: 
Cruickshank & Seward 
BELVEDERE 
Generating Station, Kent 
Chartered Architects: 
Farmer & Dark, F/F.R.1.B.A. 
— 


WILLINGTON ‘B’ 

Power Station near Derby 
Engineering Consultants: 
Ewbank & Partners Ltd. 

in association with 
Chartered Architects: 
Farmer & Dark, F/F.R.1.B.A. 
Consulting Civil Engineers: 
Sir William Halcrow & 
Partners 


CARRINGTON ‘B’ 
Generating Station 
Consulting Civil Engineers: 
C. S. Allott & Son 


M. J. GLEESON 
(Contractors) LTD. 
Haredon House, London Road 
North Cheam, Surrey 


Tel: Fairiands 4321 (10 lines) 


Tass? 
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‘DANDRIDGE’ 


for the best in 


STEEL 
MOULDS 


of every description for precast concrete 
work, including Pipe Moulds of all types and 
sizes and Moulds for Structural Members, 
etc. 


DANDRIDGE CRAFTSMANSHIP 
produces first-class moulds, accurate in 
every detail, to give precision production, 





cost economy and long service. 
ESTABLISHED 1849 
DANDRIDGE SERVICE, wel! known 
J. & A, DANDRIDGE LTD for over 100 years in other spheres at home 
CREEKSIDE DEPTFORD LONDON, S.E.8 and abroad, will welcome your inquiries 
TiDeway 1451 (4 lines) Janadand, Green, London and promptly attend to your requirements. 











ED TIE-Rovs 


FOR THE 
CONTRACTOR 





















Manutactuned by 


B. PRIEST & SONS LTD. otp wit: stares-inc 


Telephone: Cradley Heath 6650! (8 lines) 
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Underreamed boring 


DOWN TO 110 FEET 


LW 









with the 


~ Mc KINNEY 


Mobile Rig 





if you would like further details, please write to: 


McKINNEY FOUNDATIONS LIMITED 
a [cama] company 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2854 
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Bridge Bearings 





Bearings designed and constructed to suit all conditions including single, 
double and triple roller, expansion, hemispherical and fixed rocker 
bearings of which two examples are illustrated. 


JOSEPH WESTWOOD & CO LTD 


NAPIER YARD, MILLWALL, LONDON, E.14. PHONE: EASt 1043 
Cables: Westwood, London Telegrams: Westwood, Easphone, London 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


PEYARKT DU I 


Brittch Made 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4, to 7,506 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 

This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
Model VP 350-A (Swivel Bass or Barrow Mounting) RUBBING CONCRETE, GRINDING, DISC SAND- 


Prompt Delivery. Highly Competitive Prices. Genuine ING, AND DRILLING (up to 13” In Concrete, I” in 
Servies. Re-Sele Terms Available. Steel, and 2” in Wood). 


% We operate a 48-hour Repair Service for all makes. Write to-day for 8-page fully descriptive 


, throughout the world. 
30 years’ experience in the ig? and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. Telephone : 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, 5.W.7. Telephone: KENsington 3583 
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NO. 1S OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCPETE CONSTRUCTION 


Prestressed concrete reservoir 
for New Zealand 


St. John’s Reservoir, constructed 
for the Auckland City Council, 
is a circular prestressed concrete 
structure of four millicn gallons 
nominal capacity. The internal 
diameter is 180 ft., and the height 
from floor to underside of roof 
beams 25 ft. 8 in. Depth of 
excavation over the site averaged 
7 ft. The reservoir is founded on 
firm clay. Further details of this 
unusual application are available 
on request. 


Sponsor 

Auckland City Council 

Design 

Pre-Stressed Concrete (NZ) Ltd 


Construction 


Tapper Construction Ltd 





Auckland Star photograph of the 4-million gallon reservoir under construction, 


Johnsons were in at the start with wire for prestressed 
concrete. Their technicians worked with the Continental 
pioneers in the development of the technique, and today 
Johnsons wire is specified in a large number of prestressing 


contracts 


----------- 


| wire was essential— | 
| | 
| of course! | 
Be a ee ee aie 2 Pat=- 





Richard Johnson & Nephew Limited, Manchester, 11. Telephone EASt 1431 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BB ASX STU fy 


Regd. Trade Mark Brith Made 
Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The mode’ illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petro! or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 

This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 


Model VP 350-A (Swivel Base or Barrow Mounting) RUBBING CONCRETE, GRINDING, DISC SAND- 
Prompt Delivery. Highly Compectiive Prices. Genuine ING, AND DRILLING (up to |} in Concrete, I” in 


Servies. Re-Sele Terms 


Steel, and 2” in Wood). 


% We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 


ts throughout the world. 
30 years’ experience in the jesign and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. T 
LONDON OFFICE: 17 QUEENSBERRY WAY. SW7._ Telephone : KENsington 3583 
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NO. 15 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed concrete reservoir 
for New Zealand 


St. John’s Reservoir, constructed 
for the Auckland City Council, 
is a circular prestressed concrete 
structure of four millicn gallons 
nominal capacity. The internai 
diameter is 180 ft., and the height 
from floor to underside of roof 
beams 25 ft. 8 in. Depth of 
excavation over the site averaged 
7 ft. The reservoir is founded on 
firm clay. Further details of this 
unusual application are available 
on request. 


Sponsor : 
Auckland City Council 


Design : 
Pre-Stressed Concrete (NZ) Ltd 


Construction 


Tapper Construction Lid 





We 2 


Auckland Star photograph of the 4-million gallon reservoir under construction, 


Johnsons were in at the start with wire for prestressed 
concrete. Their technicians worked with the Continental 
pioneers in the development of the technique, and today 
Johnsons wire is specified in a large number of prestressing 


contracts. 


----------- 


| Wire was essential— | 
| | 
| | 
| of course! | 
page te yg ee 





Richard Johnson & Nephew Limited, Manchester, 11. Telephone EASt 1431 
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PIN YOUR FAITH 
TO THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 





THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 














maximum light minimum cost 


LiTex roof lights give a very high transmission 
of light—up to 92°,—and are easily and 
quickly handled and fitted. A full range of 
standatd form metal ventilators, curbs and 
liners are available for use with L1Tex roof lights. 


e 
i LAMINATED FIBREGLASS 
> 
Li C x roof lights 
Lrrex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 





LITEX spherical roof lights 





LITEX rectangular roof lights 
LiTex roof lights are ideal for use in schools, hospitals and other buildings 
where absolute safety is required—they will not shatter and cannot support 
combustion. The plastic will not creep, nor become brittle with age or ver) 
hot ternperatures. 


Litex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings, 





For further information about Lrrex roof lights please write to 


LITEX lantern lights 
LENSCRETE LIMITED Queens Circus London SW8 telephone MACaulay 1063 











hts 


1063 
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can If you live to a hundred, you are unlikely to want 
to do much screw-fixing of eggshells! Yet this 
be feat—possible only with a Rawlpiug Fixing Device 


Screw-fixed with a RAWLPLUG _»<ticr: ne senisine 


effectiveness of these Devices in 

making ‘difficult’ and even ‘impossible’ 

FIXi DEVI s fixings simple and straightforward. What- 
ever the screw or bolt fixing job, you'll 


save time, money and temper by using 
the appropriate Rawlplug Fixing Device. 










RAWLPLUGS 
The famous Rawlplug 
makes firm screw fixings in n RAWLBOLTS 
masonry in a mere fraction ppg eee 
of the time porte by any ah SPORE ODP £S For light or heavy 


bolting jobs. A dry 
fixing of enormous 
strength—no cold 
chiselling, no 
waiting for cement 
to harden. In all bolt 
diameters up to 1’. 


other method. For all screw 
sizes up to [* diam 
coach screws 








RAWLNUTS 
The amazing Rawinut forme its own 
‘Yivet head’ behind the material when 
screwed up from the front. Shake-proof 
and waterproof, it has many valuable 
uses in both building and manufacture 








GRAVITY TOGGLES 
Passed through a hole in 
hollow material, the long 
member falls into a vertical 
postition by gravity, and is 
then drawn against the back 
of the material by screwing 
from the front. 


SPRING TOGGLES 

For making firm fixings to such 
thin and structurally weak 
materials as plasterboard, ceilings 
etc. The wings of the device spring 
apart behind the material and 
spread the load over a wide area. 

















IMPOSSIBLE FIXINGS 
ARE EASY WITH 


) FIXING DEVICES For Speed and Strength! 





Beev 


The World's largest monufecturers of fixing devices THE RAWLPLUG COMPANY LTD.. CROMWELL RD.. LONDON 6.W.7 
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QUNUWE 


SPECIALISTS 
Wr. MULCASTER 


NTRACTORS) LTD. 
inings and Renderings 
te inquiries for Gunite Lin 5 oer in any part 

















We invi 
for new OF of the country. 


CREWE 

















For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 
Automatic Time Control 


‘CAPCO™ 


H.F. VIBRATOR 


“CAPCO"’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


ALPAK WORKS, ST. LEONARDS ROAD, WILLESDEN JUNCTION, LOHDON, Mw .te 
"Phone: ELGAR 7191. Graeme: CAPLINKO, Londen, M.W.I0. Cobles: CAPLINKO LONDON 
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CUT YOUR CONCRETE COSTS 


with the 


A.B. MOULD 


MIXER-DRIVE SHOVEL 


ALL-BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 


At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button- 


controlled shovel 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 
VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone ; Lodge Hill 2347 Telegrams: Abmould, Croydon 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L'? 


DEBURGH RD., S. WIMBLEDON, $.W.19 
Phone: Liberty 2446 
SS NERC ET MUMBAI 


TIONAL. ENGINEERING 


(he roeas, tg6o 





wooD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY 


ALL ALL 
TYPES SIZES 


25 years’ experience at your service 


ARCHITECTURAL SPECIALISTS 
AND MODEL MAKERS 


LAWS & SON (STAINES) LTD 


(CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 





Telephone ; Staines 53700 
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Trent Gravels 
10,000 tons per week 


Washed & Crushed |} in. to 4 In. 


We ere the leading suppliers of high-<less concrete 
regetes in the eres shown sbeove. Frompe 
iveries guaranteed and keen compeuure prices 

quoted. Send for samples and prices 


TRENT GRAVELS LTD 


ATTENBOROUGH nwOoTTS 
Telephone | Seaston 54255 








“CONCRETE SERIES” 


BOOKS on CONCRETE 


Fer « complete cotslogue giving prices ia 
sterling and dollars send ¢ portcasé we 
CONCRETE PUBLICATIONS, Led. 
14 Dartmouth $c. London, &W.! 
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Ds Tel.: UXBRIDGE 


a 


SHUTTERING and MOULD 


PAINTS 


will make your shuttering and moulds last longer, 








often save the labour costs of repeated mould oil 
application, and are also the cheapest alkali 
primers for general use under paint work 





Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 





Ask for the type for YOUR purpose 


SPECIAL TYPES FOR PLYWOOD, 
STEEL OR CONCRETE SURFACES 
TO SUIT ALL REQUIREMENTS 


PROMPT DELIVERY FROM STOCK! 


TECHNICAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 
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Moulds and 
formwork 


for the concrete industry 


A service to the industry 
ranging from the small equip- 
ment illustrated to complete 
spinning plants, backed by years 
of technical experience. 

We are now operating from 


our extensive new premises at 
the address below. 





Side filling mould for manufacturing 24” diameter by 3’ effective 
length O.G. pipes 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/6 








. ~ 
Best Qual ity DELIVERED BY ROAD OR RAIL 


CONCRETE |¥M. BOYER 
AGGREGATES EMBERS OF S.8GA of. 


ESTABLISHED /8/0 





IRONGATE WHARF, PADDINGTON, W2 


in all grades | society ttncipon 











TABLES FOR THE DESIGN OF BEAMS AND 
SLABS ACCORDING TO B.S. CODE OF PRACTICE 
No. 114, 1957 


In response to many requests, the article and tables by Mr. Jacques S. Cohen, in this 
journal for August, 1957, have been reprinted together with an additional table. These tables 
enable any rectangular section to be quickly designed by both the elastic method and 
the load-factor method, and the relative economy of the results of each method of design 
can be seen ata glance. The price of the reprint is 4s. (4s. 3d. by post); 1 dollar in Canada 
and the U.S.A. 

Concrgetz Pusiications, Lrp., 14 Dartmouth Street, London, S.W.1 
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Friars House, Blackfriars, London, 

occupied by Central Electricity Generating Board 
Architect: Robin Seifert, F.R.1.B.A. 

Quantity Surveyors: Thomp & Al d 





Consulting Structural Engineers: Reinforced Concrete Steel 
Co. Led. 
Contractors: George Wimpey & Co. Led. 
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One floor of 13, 500 sq. ft. 
per seven days— 


OMNIA Concrete Floors 
contributed to remarkable 
construction speed in this 
major London office building 





Friars House, London, has a total of 

90,000 sq. ft. of OMNIA Floors on eight 
floors, using 29 ft. spans with a live load of 
120 Ib./sq. ft. Spine beams are contained 
within the depth of the floor, giving clear 
soffits without any projecting beams. Erection 
was completed at the rate of one floor per 
seven days—a typical OMNIA success story. 
The OMNIA Floor combines precast and 
in-situ methods of construction, and appeals 
particularly to the Architect because it spans 
economically to over 30 feet and gives a level 
and unbroken soffit without camber or 
bowing. 


in weight, yet monolithic 
Needs no shutter! 
Spans to over 30 ft.—no camber or bowin 


Economical in manufacture and installa 
Adaptable in design and for services 





OMNIA CONSTRUCTIONS LIMITED, 12! London Wall, London E.C.2. Monarch 2272/6 


The OMNIA Concrete Floor is available 
in all parts of the country from 15 OMNIA 
Licensees : 

THE ATLAS STONE CO. LTD., LONDON 

THE BLOKCRETE CO. LTD., SOUTHAMPTON 

F. BRADFORD & CO. LTD., EDMONTON 
BRADLEYS (CONCRETE) LTD., DARLASTON 

G. W. BRUCE LTD., ABERDEEN 

T. C. CAMPBELL LTD., NOTTINGHAM 
COWLEY CONCRETE CO. LTD., ABINGDON 


DERWENT CAST STONE CO. LTD., MALTON 

DUNBRIK (YORKS) LTD., LEEDS 

EDENHALL CONCRETE PRODUCTS LTD., 
PENRITH 

HYDRAULIC PRECASTS LTD., NORWICH 

JAMES K. MILLAR LTD., FALKIRK 

PRESTATYN PRECAST CONCRETE CO. LTD., 
PRESTATYN 

ST. IVES SAND & GRAVEL CO. LTD., HUNTS 

SAMUEL TYZACK & CO. LTD., SUNDERLAND 
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STEEL 


REINFORCEMENT \ 
MANUFACTURERS 


Sizes from 
n to I; 











Cutting and Bending 
a speciality 


* 


Delivery to 
Works or Site 





' Write or 
telephone 
your requirements 


ELBECK 


TRADING CO. (LONDON) LTD 


WELBECK HOUSE, 2-6 BACHES STREET, 
CITY ROAD, W.I 








Telephone: CLErkenwell 4373 (PBX) 
Telex: 23712 
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XO 
CONCRETE 

















By courtesy of Messrs. Shipley and Foster, Chartered Architects, we show the Portal Frames to the new Anglican Church 
at Sutton Road, Walsall. Clear span 4’ 0", height to epex 40° 0". T. G. Construction Co. Lid.—one of the Tarmac 
Group of Companies—erected the portals. Main Contractors: Messrs. Bird and Hough, Walsall, Staffs 


Our services are available for the design, manufacture and erection of all Precast Engineering, Building and Structural Units 


TARMAC VINCULUM LTD 
ETTINGSHALL WOLVERHAMPTON 


Telephone : Bilston, 44/0). ( 14 lines. 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


Specifications : Two Sizes P.C.3 P.C.4 
Capacities per hour, approx. . . 20-24 cu. yd 8-10 cu. yd. 
Range: 
Horizontal,approx. . . . . 1500 ft. 1250 ft. 
or Vertical,approx. . . . . 135 ft. 125 fe. 
ee ~« 6 fe «0, wha 6” id. 44° id. 
Power required: Electric or Diesel 45 h.p. 25 h.p. 


FOR HIRE 
(PUMPCRET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pomecret Hire Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 
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TRUCK 
MIXERS 


Available in several capacities, either with 
petrol or Diesel engine or power take-off. 
Quick and intensive mixing. 

Quick charging and discharging. 


HAZERSWOUDE HOLLAND 
P.O. Box 88 LEIDEN 


Over 40 years @€xperience in the construction 
of contractors machinery 
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Wma. T. STORER & Co. Lrp. 
TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


CoO? 


Sawing and Planing Mills: 


RIVER ROAD, BARKING, ESSEX 


Telephone: RiPpleway 0301 (10 lines) 
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ALL-BRITISH 


i> HYDRAULIC 
BAR CROPPERS 








for 
Reinforced Concrete 


Contractors 


illustrated on the left, has a 
capacity ranging from one 1j-in. 
bar to eight }-in. diameter or 
smaller bars, including rounds, 
Squares and flats. 





FOR SALE 
OR HIRE 


| 


I 
1 
! 
| 
! 
| 
| 
| The Standard Bar Cropper, 
I 
| 
| 
| 
| 
| 
| 


for 
Precast Concrete 


Makers 


! 
| 
| 
| 
| 
| 
| 
The small model, also illustrated, | 
is specially designed to meet the | 
requirements of the precast ! 
concrete maker. its capacity | 
includes one !-in. bar down to 
multiples of smaller diameter | 
bars, including rounds, squares, | 
and flats. j 
- 


Yee 
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E-P-ALLAM £€ CO. LTD. 


LONDON: 132-135 Sloane Street, $.W.i. - Telephone: Sloane 9976 (5 lines) 
Works : Sewthend-wa-Sen Tel.: Eastwood 525243 


AGENTS & DISTRIBUTORS : Strangford td., Belfast andDublin; A.Gunn& Co. Led.. Altrincham, Ches. ; O.1. Davies Led., Port Talbot 
pea J. Lewis (Machinery ) Ltd., Bursiem, Stoke-on-Trent ; Concrete neering Services, York Reed industrial . Yorks 





Estate, W: 
Rout Led., * st Tyne: W. R. Selwood, Led., 3 Ford, Southampton; J. A. McAra & Co. Led gor 
Modern Plant Sales Led., Oldenbury, Worcs. 
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The workd's most popular portable WRX E aes. \4\hme- ee 













PORTASTLO 


Ghosse from a range of 11, 15, 20 2nd 30 ton models 
te sett your precise requirements fully auiomatic 
press bation apersiion. provided for large and continuous 
concreting operations by the additie of the Astafeed 





Visit as at the Public Works and Municipal 


wi treensec: stand 99 


HOME SALES OFFICE 


LAWRENCE ROAD - GREEN LANE HOUNSLOW MIDDLESEX - Telephone HOUNSLOW 6452/5 














CONCRETE 


AND 
CONSTRUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 
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EDITORIAL NOTES 


A Code of Practice for Roads and Runways. 


MeETHODs of designing concrete roads, airport runways, and similar pavings vary 
from those by which the thickness of the concrete slab and the amount of re- 
inforcement are determined mainly from theoretical considerations to those based 
on precedent, that is, the adoption of designs which have proved successful in 
previous works. In Great Britain, design generally seems to be based on a 
combination of these two extreme methods, and the recommendations in a code* 
of practice published recently should do much to foster this sensible attitude. 
There is a complete absence of design formule, but references are given to sources 
of such data. A useful feature of the Code is the summary of the maximum loads 
which are permitted on the roads of Great Britain by the Road Acts and other 
legislation. Mention is also made of the load classification system (L.C.N.) of 
the Air Ministry in accordance with which the weights of aircraft and the strengths 
of paving are denoted; it would have been advantageous if this data had been 
collated and included in the Code. It is, however, made clear that the design 
of roads and runways is not solely a structural problem; the contour, surface, 
colour, and other characteristics are matters of importance from the point of 
view of safety or durability. The new test track constructed recently at Crow- 
thorne by the Road Research Board has as its purpose the investigation of these 
and allied matters. 

The Code, the scope of which is very comprehensive, deals not only with the 
design but also the construction of concrete pavings, with and without asphalt 
or other bituminous surfacings, in connection with roads, runways and other 
paved areas at airfields, and to a lesser degree with footpaths and cycle tracks. 
Grouted macadam and water-bound materials are also considered. It is acknow- 
ledged that constructional and other processes related to such pavings have 
changed considerably in recent years and continue to do so; therefore some of 
the recommendations may be applicable to practice only at the time the Code 
was prepared. Prestressed concrete pavings are dealt with superficially, but 
again a guide is given to other sources of information. Attention is drawn to 
the difficulty of cutting through a prestressed concrete slab for the purpose of 


* British Standard Code of Practice CP. 2006 (1960 Trafhe Bearing Structures: Pavings The British Standards 
Institution Price s 


October, 1960 361 








A CODE OF PRACTICE FOR ROADS AND RUNWAYS. (CONCRETE) 


making repairs to underlying services, and therefore it is thought that the use 
of this form of construction for roads is limited. This seems to be insufficient 
reason to condemn a design if it proves otherwise economical ; the specific difficulty 
can be overcome by good planning whereby services are laid alongside the road 
and in transverse ducts at the divisions between the lengths of prestressed slabs. 
These lengths in the case of roads are not likely to exceed 400 ft. as recommended 
in the Code, but may be considerably longer in the case of runways. An example 
of lengths of approximately rooo ft. is given in the article commencing on 
page 371 of this number wherein several pavings constructed recently at various 
airports are described. 

Most engineers will no doubt look to the Code for guidance in dealing with 
the controversial and difficult subject of whether joints should be provided in 
concrete roads and, if provided, what the spacing of the joints should be. Much 
depends on the location of the road, the ambient temperature when constructed, 
the degree of exposure, the frictional restraint of the foundation, the thickness of 
the slab, the amount of reinforcement, and even the type of aggregate as affecting 
the thermal expansion of the concrete. There seems to be reasonable consensus 
of opinion that a longitudinal joint should be provided in wide carriageways and 
the Code recommends such a joint in pavings more than 15 ft. wide if the slab is 
less than 12 in. thick. Does this mean that a joint is required in a 16-ft. road 
having an 11}-in. slab, but no joint in a road, say 30 ft. wide and 12 in. thick? 
The recommendations for the spacing of transverse joints are more precise and 
comprehensive since the factors taken into account are whether or not the slab 
is reinforced, the thickness of the slab and the amount of reinforcement, whether 
the joints are all of the expansion type or whether some are dummy construction 
joints, and whether the slab is to be laid in cold weather. Nevertheless, there 
are several factors which make it necessary to adopt spacings other than those 
given in the Code, for example, if more or less reinforcement than stated in the 
Code is provided, and if the foundation is not smooth; in the case of these and 
other variables the engineer must presumably use his discretion. Criticism might 
be made of the aggregate width of the joints in a specific length of slab, since 
the recommended width seems to be independent of the number of joints. It 
seems to be logical that there is less cumulative restraint if the joints are provided 
at smaller spacings and therefore the total width of the joints should be greater 
than if fewer joints were provided. 

A problem which has arisen regarding the new motor-ways in Great Britain 
is whether the carriageways should be reinforced concrete slabs or whether they 
should be of “ flexible "’ construction comprising a bituminous surfacing laid on 
a base of what is commonly called dry-lean concrete or more accurately a cement- 
bound granular base. The two methods of construction are seen on the London 
Birmingham motorway, where there are seventeen miles of reinforced concrete 
road (the St. Albans by-pass road) and fifty-five miles of “ flexible " construction. 
The latter type is undoubtedly cheaper to construct in the first instance than a 
reinforced concrete road, but reliable statements on the relative overall costs, that 
is taking into account the maintenance costs, do not seem tobe available. Requests 
to the authorities for such data have been unrewarding. Some highway engineers 
contend that the choice is not between a reinforced concrete slab and a cement- 
bound granular base, but between the latter and bituminous macadam, asphalt 
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or similar construction. Cement-bound granular construction is therefore con- 
sidered as a compromise between the more expensive reinforced concrete paving 
and the probably less durable bituminous-macadam, or similar, construction. 

Prominence is properly given in the Code to the question of earthworks and 
the preparation of the ground forming the foundation under a paving. Roads 
on peaty soils are dealt with in detail. Emphasis is placed on the necessity to 
allow time to elapse after such operations as depositing filling, laying drains and 
the like before constructing the paving thereon, but this advice may not always 
accord with the requirement to get a road or runway in use as soon as possible 
after construction commences. Remarkable progress was made on the construc- 
tion of the London-Birmingham motorway where fifty-five miles of dual carriage- 
way and more than a hundred bridges were constructed in about a year and a half. 
Does such speedy construction permit enough time for the consolidation of earth 
embankments? A few decades ago the answer might well have been in the 
negative, but modern methods of compaction derived from recent advances in 
the study of soils have done much to reduce the risk of unforeseen settlement. 

Comments on the terminology used in the Code are not uncalled for. 

The ground forming the foundation of a road or runway is described by the 
term ‘‘ sub-grade’’; this is possibly an example of the use of a word which does 
not strictly describe the object to which it is applied, but the use of which is now 
so common among engineers that its distorted meaning is understood and accepted. 
Grading for a road (or railway) meant originally the earthworks necessary to 
prepare the ground to the required gradient (or grade) before constructing the 
road; later the road itself was called the grade (an Americanism) and the ground 
below this became known as the sub-grade. ‘‘ Paving ’’ seems an acceptable 
general term to describe a surfacing of any material laid on the ground, but 
‘‘ pavement "’ should not be used for carriageway. In this respect the Code is not 
consistent ; for example, on one page where the acceptable word “ paving *’ occurs 
three times and the unacceptable “ pavement” seven times, there occur also 
such phrases as “ road and airfield pavings "’, “ thickness of pavement ’’, and 
‘ road and airfield pavements "’. A code of British origin should adopt the terms 
proper to this country; otherwise in the course of time our technical as well as 
our general language will become entirely foreign. 


Some Early Sculpture in Concrete. 


rue illustrations (page 364) show two of several gargoyles, finials, and other 
sculpture in concrete which were cast and placed in position on the cathedral of 
Uppsala, Sweden, in 1885. They were removed about sixty years later at the 
time of the restoration of the cathedral, but were on display for the first time at the 
exhibition held in Stockholm on the occasion of the Third International Congress 
of the Precast Concrete Industry. 

The figures are in an excellent state of preservation, the features being very 
clearly cut and exhibiting no surface defects, 
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making repairs to underlying services, and therefore it is thought that the use 
of this form of construction for roads is limited. This seems to be insufficient 
reason to condemn a design if it proves otherwise economical ; the specific difficulty 
can be overcome by good planning whereby services are laid alongside the road 
and in transverse ducts at the divisions between the lengths of prestressed slabs. 
These lengths in the case of roads are not likely to exceed 400 ft. as recommended 
in the Code, but may be considerably longer in the case of runways. An example 
of lengths of approximately 1rooo ft. is given in the article commencing on 
page 371 of this number wherein several pavings constructed recently at various 
airports are described. 

Most engineers will no doubt look to the Code for guidance in dealing with 
the controversial and difficult subject of whether joints should be provided in 
concrete roads and, if provided, what the spacing of the joints should be. Much 
depends on the location of the road, the ambient temperature when constructed, 
the degree of exposure, the frictional restraint of the foundation, the thickness of 
the slab, the amount of reinforcement, and even the type of aggregate as affecting 
the thermal expansion of the concrete. There seems to be reasonable consensus 
of opinion that a longitudinal joint should be provided in wide carriageways and 
the Code recommends such a joint in pavings more than 15 ft. wide if the slab is 
less than 12 in. thick. Does this mean that a joint is required in a 16-ft. road 
having an I1}-in. slab, but no joint in a road, say 30 ft. wide and 12 in. thick? 
The recommendations for the spacing of transverse joints are more precise and 
comprehensive since the factors taken into account are whether or not the slab 
is reinforced, the thickness of the slab and the amount of reinforcement, whether 
the joints are all of the expansion type or whether some are dummy construction 
joints, and whether the slab is to be laid in cold weather. Nevertheless, there 
are several factors which make it necessary to adopt spacings other than those 
given in the Code, for example, if more or less reinforcement than stated in the 
Code is provided, and if the foundation is not smooth; in the case of these and 
other variables the engineer must presumably use his discretion. Criticism might 
be made of the aggregate width of the joints in a specific length of slab, since 
the recommended width seems to be independent of the number of joints. It 
seems to be logical that there is less cumulative restraint if the joints are provided 
at smaller spacings and therefore the total width of the joints should be greater 
than if fewer joints were provided. 

A problem which has arisen regarding the new motor-ways in Great Britain 
is whether the carriageways should be reinforced concrete slabs or whether they 
should be of “ flexible '’ construction comprising a bituminous surfacing laid on 
a base of what is commonly called dry-lean concrete or more accurately a cement- 
bound granular base. The two methods of construction are seen on the London 
Birmingham motorway, where there are seventeen miles of reinforced concrete 
road (the St. Albans by-pass road) and fifty-five miles of “ flexible '’ construction. 
The latter type is undoubtedly cheaper to construct in the first instance than a 
reinforced concrete road, but reliable statements on the relative overall costs, that 
is taking into account the maintenance costs, do not seem tobe available. Requests 
to the authorities for such data have been unrewarding. Some highway engineers 
contend that the choice is not between a reinforced concrete slab and a cement- 
bound granular base, but between the latter and bituminous macadam, asphalt 
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or similar construction. Cement-bound granular construction is therefore con- 
sidered as a compromise between the more expensive reinforced concrete paving 
and the probably less durable bituminous-macadam, or similar, construction. 

Prominence is properly given in the Code to the question of earthworks and 
the preparation of the ground forming the foundation under a paving. Roads 
on peaty soils are dealt with in detail. Emphasis is placed on the necessity to 
allow time to elapse after such operations as depositing filling, laying drains and 
the like before constructing the paving thereon, but this advice may not always 
accord with the requirement to get a road or runway in use as soon as possible 
after construction commences. Remarkable progress was made on the construc- 
tion of the London-Birmingham motorway where fifty-five miles of dual carriage- 
way and more than a hundred bridges were constructed in about a year and a half. 
Does such speedy construction permit enough time for the consolidation of earth 
embankments? A few decades ago the answer might well have been in the 
negative, but modern methods of compaction derived from recent advances in 
the study of soils have done much to reduce the risk of unforeseen settlement. 

Comments on the terminology used in the Code are not uncalled for. 

rhe ground forming the foundation of a road or runway is described by the 
term ‘‘ sub-grade ’’; this is possibly an example of the use of a word which does 
not strictly describe the object to which it is applied, but the use of which is now 
so common among engineers that its distorted meaning is understood and accepted. 
Grading for a road (or railway) meant originally the earthworks necessary to 
prepare the ground to the required gradient (or grade) before constructing the 
road; later the road itself was called the grade (an Americanism) and the ground 
below this became known as the sub-grade. ‘‘ Paving ’’ seems an acceptable 
general term to describe a surfacing of any material laid on the ground, but 
‘‘ pavement "’ should not be used for carriageway. In this respect the Code is not 
consistent ; for example, on one page where the acceptable word “‘ paving "’ occurs 
three times and the unacceptable “ pavement” seven times, there occur also 
such phrases as “ road and airfield pavings”’, “ thickness of pavement ’’, and 
‘ road and airfield pavements ’’. A code of British origin should adopt the terms 
proper to this country; otherwise in the course of time our technical as well as 
our general language will become entirely foreign. 


Some Early Sculpture in Concrete. 


fue illustrations (page 364) show two of several gargoyles, finials, and other 
sculpture in concrete which were cast and placed in position on the cathedral of 
Uppsala, Sweden, in 1885. They were removed about sixty years later at the 
time of the restoration of the cathedral, but were on display for the first time at the 
exhibition held in Stockholm on the occasion of the Third International Congress 
of the Precast Concrete Industry. 

The figures are in an excellent state of preservation, the features being very 
clearly cut and exhibiting no surface defects. 
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Design of Biaxially-loaded Columns by the 
Ultimate-load Method.—I. 


By F. N. PANNELL, M.Sc.Tech., B.Sc.(Eng.), A.M.LC.E., A.M.1.Struct.E. 

It is not practicable to portray the basic equation relating the load causing failure 
to the bending moment causing failure as a set of graphs applying to all biaxially- 
loaded columns. If, however, the arrangements of reinforcement considered are 
restricted to those in which there are nearly equal amounts of reinforcement near 


each side, the charts given in this article can be derived and provide a simply 
applied aid to design. 
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= Columns with Twelve or More Bars. 
teo 
ae Columns containing twelve or more bars equally distributed around the sides 
Pp may be considered, without significant error, as though the reinforcement were 
distributed in the form of a cylinder. If the curves comparing the loads causing 
the failure of such a column to the corresponding bending moments in a vertical 
plane are plotted for all vertical planes passing through the longitudinal axis of the 
column, they could be said to enclose a volume. For a column of breadth 6 and 
) lepth d it can be shown) that by multiplying all the ordinates of a horizontal 
28 V, 
bx ection through such a volume by the factord ™ the surface of such a section 
¥ bu 
transformed to coincide with that of an equivalent square column. M,, and 
V,, are the moments causing failure of a column of “ balanced’ design when 
the load causing failure acts in the planes of the Y and X axes respectively if 
this ‘ failure load’ P acts at eccentricities x and y, the actual radial moment 
M is Pv x? v2 and would be PV (da)* vy? for the transtormed surface This 
da 
expression. is more conveniently written M Py sec 0 in which @ tan! , 
Different transformed surfaces are obtained for different depths d, of the 
concrete cover of the reinforcement If the case in which d, old is taken as 
i standard, other surfaces can be related to it by multiplying all radial bending 
Mi, 
moments by a factor / ,in which M,, is the bending moment in the direction 
if the major transverse axis causing failure of a column of balanced design when 
i. otd, and M,, ts the corresponding bending moment for the ratio of d,/d 
inder consideration. The true radial bending moment for any section ts therefore 
ach | eiven by 
tad | ; 
a | M Py sec 0 . : : (a) 
P | If the moment causing failure due to a load P be M, when P acts on the major axis 
‘ ind M, when it acts on a diagonal, it can be shown that as 6 increases from o deg 
to 45 deg. the moment causing failure changes smoothly from M, to M, and that, 
M, M 
for values of 4 intermediate between these two cases, if N E a 
M, 
i] V/ Wo V sin? 20) : ; (b) 
26 : 
(= brom equations (a) and (b 
a Py see 6 
i M, : ‘ . (1) 
| I V sin® 26 
j 
| This formula gives the actual bending moment in terms of M,, the bending moment 
| on the major axis, and the load causing failure of the column can be determined 
from the load-moment curve for M,. As the formula contains an empirical term, 
} tests have been made within the possible ranges of the position of the neutral 
1 plane, steel-ratios, and ratios of cover of concrete to depth of column, It was 
found that the load causing failure was predicted in every case within an accuracy 
Ames oe of 1 per cent. of the theoretical value obtamed from the basic equations, 
4* 


1 rN. Pannell The design of axially loaded columns by ultimate load methods 
Magazine of Concrete Research, Vol. 12, No. 45 July tg6o 
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Fig. 4. 





The charts for N, F, ¢ and M, (Figs. 1 to 4) are based on the ultimate-load 
equation revised to conform to British Standard Code of Practice No. 114 as far 
as working loads and reduced stresses are concerned. The adjusted equations for 
these idealised columns are given in Appendix I. 

Example 1.—A column of 1 : 2: 4 concrete, 20 in. by 36 in. in cross-section, 
contains 16 1-in. diameter mild steel bars equally distributed near all four sides. 
The cover of concrete is 14 in. Ascertain that the column is strong enough to 
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support a load of 250,000 Ib. at eccentricities of 15 in. and 5 in. parallel to the long 
and short sides of the column respectively. 


ow 30 d 2 
The ratio db 18, 3 0-056, 
20 d 30 
7 Des 16 K 0°785 * 15,000 P 
: 0°413, ~,.bd = 546,000 Ib., 0°457. 
Pex 720 < 760 p..bd 
Krom Fig. 4, F 0°955, dh Id I°I 1-98, N 0°005. 
1-98 5 ‘ ” 
lan 4 0-66, therefore 6 33. 30’ andsec § — 1-199, sin® 246 = 0-847. 
15 
0055 &* 250,000 © I5 x IIg9g 
From formula (1), M, sd 3 3 , 4,650,000 in.-lb. 
I (0°095 0°547) 
. M .650,000 
therefore ’ 4.09 0°2 36. 
b, bd? 540,000 . 30 
Y Pw . : 
From Fig. 2, 0°39 (by interpolation). The column is therefore adequate 


with an area of reinforcement about 5 per cent. in excess of the requirements. 

Che planes X and Y could have been interchanged but it is best to select these 
planes such that @ is less than 45 deg. and in any case 9 should not exceed, say, 
65 deg. 

Example 2.— Design a column of 1 : 2 : 4 concrete to withstand an axial! load 
of 200,000 Ib. together with, moments of 1,000,000 in.-lb. and 2,000,000 in.-lb. 
ibout the minor and major axes respectively. A suitable size of column can be 

hosen by means of Table I. The table is for 1: 2: 4 concrete only but may be 


VP a” 
ised for other concretes by multiplying the values of by p . Two values 
é NN 760 
of b/d are given, intermediate values can be interpolated. 
Assume that d is approximately equal to 2b. Since x = § in. and y = Io in. 
> . VP V 200,000 
é is approximately V I0* <= xX a I4°I in , therefore 31°7. 
; e I4'I 
bs I v De 4 
From Table I 0-60 0°55. Hence bd 440 sq. in., say, 
p.bd Pe 0'60/,. 
15 in. by 30 in. (Any method of estimating the size of the column may be used.) 
d, d P 
Let d, = 2 in., then -? = 0-067, 2, p.<bd = 342,000 Ib., 0-585 and 
é } Pecbd 
rp 
-— 0°55. 
7 55 
From Fig. 4, I 0-962, 6 = 2 * 1-15 = 2-3, and N = oro. 
M Pp, 
Substituting in equation (1 hd’ 0-315 and, from Fig. 2, Pre 0°65. 
p ul * ee 


his is sufficiently close to the assumed value of 0°55. The required area of rein- 
o-oO5 =x 700 50 
forcement is therefore : $ 12°35 sq. in., say sixteen 1I-in. bars. 
18.000 
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vi vi p ~/ 
7 Pechd Pe 

i Y 1 2t ; 

3 2 ol 

s , oz ‘ ) 
14 10 o3 ‘ 

t i o4 ‘ 

40 20 o yt 

' 30 ont ‘ 
O45 50 ‘ 45 
100 70 os o-4t 
140 100 o*9g ‘ 3 

30 160 1-o 3 
390 280 It ] 
SOO 620 i*2 te 


P is in pounds (Ib 


tety [yt + (4-2)! 
fis approxima ely ” ° i , 
\ 


; P Pe 
For values of less than o-5, obtain the size from . O° 325 
Peebd Peebd* 


The calculations for the design charts were carried out on the electroni 
computor at Manchester University. 


(lo be continued.) 


The Tallest Reinforced Concrete Building in U.S.A. 


'He® Americana Hotel, which is to be _ floor there will be composite columns of 
built in New York, it is reported in concrete and structural steel at intervals 
Engineering News-Record, will be the of about 24 ft. in one direction and 14 ft 
tallest reinforced concrete structure in in the other The floors will be of flat 
the U.S.A. It will be 420 ft. high and slab construction about 7} in. thick Che 
comprise forty-six stories in one part and columns will be of lightweight concrete 
twenty-four elsewhere The taller struc having a crushing strength at twenty 
ture will have walls 8 in. or 12 in. thick eight days of at least 4000 lb. per square 
for the bottom thirty stories to resist inch. Reinforced concrete has been adop 
horizontal forces Above the fourth ted because of its cheapness and because 
floor the columns will be 18 in. wide and it provides greater rigidity than a steel 
up to 48 in. broad. Below the fourth frame 
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Concrete Pavings at Airports. 


[ne design and construction of pavings 
of various types which have been laid 
recently at airports in this country and 


abroad are described in the following 


Prestressed Concrete Pavings at 
Gatwick. 

During the past two years, two areas ol 
prestressed concrete paving have been 
constructed at Gatwick Airport, Surrey, 
and the construction of a 


nearing completion 


third area is 


rhe first of these pavings is the apron 
completed in 1958 in front of the hangar 





continued in sheaths across the forma- 
tion for the intermediate strips. Three 
days after the strips had been laid, the 
remainder of the longitudinal cables wer« 
tensioned and the transverse cables were 
then tensioned Later the apron 
extended at one corner, and the cables 
were therefore lengthened using doubk 
ended anchorages. Some months after 
completion, loading tests were carried out 
by the Road Research Laboratory Most 
of the tests were made adjacent to the 
longitudinal joints 
tions of a 


was 


A thousand applica 
load of 19 tons on an 18-in 
diameter plate, which is equivalent to 





rie 

$ 0 
=e Fig. 1. 

4 it 

flat for Transair, Ltd. (now British United L.C.N. 60, produced only slight spalling 
Che Air Services, Ltd rhe apron is 290 ft at the joints. Repeated loading of 27-5 
crete by 230 ft. and is a 5-in. slab prestressed tons (L.C.N. too) produced cracks which 
nty by cables at 3-ft. centres longitudinally closed after removal of the load. A single 
juare and at 5-{t. centres transversely Each load of 69 tons followed by twenty-five 
\dop cable comprises twelve o-2-in. wires The applications of 51-7 tons produced no 
ause slab, which is laid on two layers of waxed = cracks 

steel paper overlying a 3-in. sub-base of lo: 1 


concrete (Fig. 2), was constructed in strips 
each 15 ft. wide and extending the entire 
length of the apron Each strip was con 
creted completely in one day On the 
following day three of the five longitudinal 
cables were tensioned to preve nt shrinkage 
cracks Alternate strips were laid first 
and the transverse cables were threaded 
through ducts in these strips of slab and 
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rhe consulting engineers for this apron 
were Messrs. A. J. and J. D). Harris, and 
the contractors were Sir Alfred McAlpine 
& Sons, Ltd. The prestressing cables 
are the Freyssinet type. Gifford-Udall 
double-anchorages were used where the 
cables were extended 

An apron (Fig. 1) in front of a new han- 
gar for Overseas Aviation, Ltd 
pleted recently and 1s 132 ft 


, Was com- 
by 150 ft 
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it will be extended to 240 ft. by 500 ft. 
in the future. ‘Phere is an approach strip 
60 ft. wide. The concrete slab is 6} in. 
thick and is prestressed in two directions 
by 1}-in. steel-alloy bars at 7-ft. 6-in. 
centres longitudinally and 6-ft. 9-in. 
centres transversely. The bars are 
wrapped in tape and therefore are not 
bonded to the concrete. Sleeve anchors 
are used extensively. The apron is 
designed for L.C.N. 50. . The subsoil is 
clay, and hoggin was used where filling 
was required. The construction com- 
prises a 4-in. sub-base of rolled lean 
concrete on which there is a 1-in. layer 
of sand, covered with building paper, on 
which the 6}-in. concrete slab is laid 
The concrete slab was placed in strips 


(CONCRETE) 


tudinally from both ends, with no inter- 
mediate jacking, by j-in. strands at 3-ft 
centres. The transverse prestressing is 
by %-in. strands at 5-ft. centres. The 
foundation of the prestressed slabs is 
partly of clay and partly of hardcore, 
on which is placed a 6-in. layer of hoggin 
The sub-base is lean concrete 4 in. thick, 
on which is a 1-in. layer of sand. The 
6-in. prestressed concrete slab, which is 
constructed in strips 15 ft. wide, is laid 
on building paper faced with polythene 
overlying the sand. The net tensile force 
in each longitudinal strand is 74,500 Ib 
in the 970-ft. strips, and 20,000 Ib. in the 
250-ft. strip. There is a force of 17,500 lb 
in each transverse strand. At one end 
of the taxiway there is a curved section 

















15 ft. wide between edge strips 7 ft. 6 in (Fig. 3), the construction of which is 12 in. 
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Fig. 2. 


wide which had been cast about a week 
earlier. One day after casting each strip, 
a partial prestress was applied to the 
150-ft. length of apron to neutralise 
shrinking and prevent cracking. The 
slab is designed to have a residual pre- 
stress of about roo lb. per square inch 
in both directions at the centre of the 
apron. The purpose of the layer of sand 
is to reduce the frictional restraint 

The consulting engineers for this apron 
were Messrs. Donovan Lee & Partners, 
and the contractors were Messrs. J. Jarvis 
& Sons, Ltd. The prestressing bars are 
Macalloy bars; this is the first instance of 
their use in a concrete apron in Great 
Britain 

The third paving, which is at present 
under construction, is a taxiway In a 
maintenance area. The taxiway is 60 ft 
wide and the prestressed concrete pavings 
comprise three straight sections, two of 
which are each 970 ft. long, and one 250 ft 
long. Each section is prestressed longi- 
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of plain non-prestressed concrete with 
dowelled joints. 

The consulting engineers to the Ministry 
of Aviation for the taxiway are Messrs. 
Frederick S. Snow & Partners, and the 
contractors are The Turriff Construction 
Corporation, Ltd P.S.C, equipment is 
being used for the prestressing 

With reference to the of these 
pavings, it has been stated that in the case 
of the apron at the Transair hangar, a 5-in 
prestressed concrete slab may be thicker 
than is required for a_ lightly-loaded 
apron; the cost was about 48s. 6d. per 
square yard which is no dearer than an 
ordinary reinforced concrete slab, and a 
better paving results. The low cost in 
this case is attributed to the inexpensive 
excavation required 4 similar pre 
stressed apron proposed to be constructed 
near the Transair hangar will have a 
44-in. slab and the transverse cables will 
be in the concrete sub-base. The alter- 
native to the 6}-in. prestressed concrete 
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Fig. 3. 


slab at the Overseas Aviation hangar 
would have been a g-in. plain concrete 
slab with dowelled joints. The 64-in 
slab, if suitably prestressed, could support 
a greater load than that for which it has 
been designed and would then be com 
petitive in cost with the thicker plain 
concrete jointed slab required. Ona clay 
soil, however, it is essential for the joints 
to be watertight; in prestressed construc 
tion there are no joints. Even for the 
moderate design load the initial cost of 
the prestressed concrete paving was only 
slightly greater than a plain concrete slab 
with joints, but the elimination of the 
maintenance of the joints and the greater 
durability of prestressed concrete favour 
the latter type of construction. 


Reinforced Concrete Runway at 
Nandi Airport, Fiji. 

A new runway two miles long at Nandi, 
Fiji, was put into use last year. The 
riginal north-south runway, which was 
6700 ft. long and 150 ft. wide, was covered 
by an 8-in. slab of reinforced concrete and 
has been extended by 3700 ft., the exten- 
sion comprising a 14-in. reinforced con- 
crete slab (Fig. 4) laid on compacted 
filling 4 ft. to 10 ft. deep. This work is 
the first of several operations by means 
of which the airport will be enlarged 
The entire works, which commenced in 
August 1958 and are expected to be com- 
pleted this year, involve 750,000 cu. yd 
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of earth-works, 100,000 cu. yd. of con- 
crete, and 10,000 cu. yd. of hot-laid 
bituminous paving. More than 500,000 
cu. yd. of earth was removed from the 
site of the extension of the main runway 
The material available for the filling was 
a clay the characteristics of which are 
very poor from the point of view of com- 
paction; the upper 15 in. of filling there 
fore consists of river gravel. The concrete 
pavings were laid in a continuous opera 
tion by a train of machines The concrete 
was transported to the site in side-tipping 
wagons and a layer was deposited on 
building paper by the first spreader 
machine. Sheets of steel fabric were then 
laid and fixed by hand. Another layer 
of concrete was deposited by a second 
spreader machine which left the surface 
of the non-compacted concrete I in. above 
the tops of the side forms. A single pass 
by each of two finishing machines com- 
pacted the concrete, the surface of which 
was finally finished with a stiff brush 
Joints were cut at 50-ft. intervals. The 
concrete was sprayed with a curing liquid 
and then protected by aluminium awn- 
ings. An average of 1000 lin. ft. of 
paving 20 ft. wide was laid per day for 
five months, the greatest production being 
2600 ft. in one working day of almost 
twenty-four hours. 

ConcreTE.—The aggregates are basalt 
and andesite river gravel, in three grad- 
ings, namely 1} in. to } in.; j in. to } in., 
and } in. down; the latter material was 
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rather coarse, so that it was necessary to 
import a wind-blown sand graded from 
sieves No. 8 to No. 100. Most of the 
materials are rounded and only about 
5 per cent. required to be crushed. The 
cement, which was a_ rapid-hardening 
type, was imported from Japan in paper 
bags 

Two grades of concrete were used for 
the paving. Grade No. x is a dry-lean 
concrete for the 4-in. sub-base and con 
tains 300 Ib. of cement per cubic yard, 
and had a water-cement ratio of o-6 
Eight-thousand cubic yards of this con 
crete was laid for the 3700-ft. extension 
It is reported that the surface was so un- 
even that a concrete with a higher water- 
cement ratio and of less strength was used 





for the remaining area involving 22,000 
cu. yd. which was placed between forms 
The proportions of the aggregates are 
36 per cent. of 14 in. down, 24 per cent 
of } in. down, 30 per cent. of } in. down, 
and to per cent. of wind-blown sand. The 
cement content is 300 lb. per cubic yard 
The water-cement ratio varied consider 
ably with no apparent effect on the 
strength; on a cool cloudy morning the 
ratio was about but by afternoon 
with a sea breeze and an air temperature 
up to 100 deg. F. it was increased to o-g 
in order to off-set the evaporation during 
transport. The average compressive 
strength of 12-in. cylinders at twenty 
eight days was 1800 Ib. per square inch 

Concrete of Grade No. 2 was used for 
the paving laid on the sub-base and is the 
highest quality required on the contract 
rhe slabs are reinforced with mesh placed 
1} in. from the top For the first 42,000 
cu. yd. of this concrete no admixtures 
were used. The cement content 


o"75, 


was 
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550 lb. per cubic yard, and the water 
cement ratio was between 0°56 and o-60. 
These values are higher than those speci 


fied; therefore tests were made with 
various admixtures in order to reduce 
them. The final 22,000 cu. yd. of con 
crete therefore incorporated a Swedish 
product called “ Discon” in the pro 
portion of } lb. per 112 lb. of cement 


It is a retarder and its use also enabled 
the cement to be reduced to 520 Ib. pet 


cubic yard and the water-cement ratio 
to between 0-46 and 0-50. Good work 
ability was achieved and the average 


strengths of cylinders was 4750 |b. per 
Square inch at twenty-eight days The 
proportions of aggregate, in the order 
given previously, are 30, 35, 24 and 11 per 
cent. 


The contractors, who carried out the 
work for the New Zealand Ministry of 
Works in association with the Austra 


lian Department of Civil Aviation, were 
Messrs. Taylor Woodrow (Overseas) Ltd., 
and Messrs. D. B. Waite of New Zealand 


A Long Runway at Stockholm. 


The runway at the new airport at 
Arlanda, Stockholm, is about two miles 
in length and has been constructed to 
accommodate civil jet-aircraft. The run 
way 1s 230 ft. wide and comprises a central 
concrete strip 148 ft. wide and two asphalt 
edge strips each 41 ft. wide. The re 
inforced concrete slab is about 9 in. thick 
The area of slab including the taxiways 
is §36,000 sq. yd., which required 30,000 
tons of cement and 4500 tons of reinforce 
ment. The average area of slab laid in 
each working shift was about 4600 sq. yd 
The slab is designed to support aircraft 
up to 220 tons in weight on four wheels, 
or 400 tons Ul future aircraft 
equipped with eight wheels 
parison, the weight of a 1 
about 150 tons 


should be 
(For com 
S aircraft is 


rhe site is in part on rock and elsewhere 
on clay, which is drained and stabilised by 
means of sand pillars. Steel pipes were 
forced down to an average depth of 32 ft., 
filled with wet sand, and then withdrawn, 
leaving the 


sand insitu In the areas 

which are entirely clay there are about 
50,000 pillars 

Ihe contractors for the construction 

of the runway were SkAnska Cement 

juteriet Work commenced in May 1058 


and was completed in eighteen months 
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Fig. 5. 





Fig. 


Soil-cement Runways at Coventry. 


Construction commenced in March last 
on the civic aerodrome at Baginton, neat 
Coventry In the first of the four phases 
of this work there 1s a main runway 
5300 It long ind 1 sO It wide which wall 
be lhnked to the existing terminal area 
by a taxiway 400 ft. long and 60 ft. wide 
Subsequently another runway 4300 ft 
long and 150 ft. wide and a perimeter 
track are to be constructed and the main 
runway is to be extended to gooo ft. in 


The main runway has a flexible 
paving comprising two 6-1n lavers of soil 
cement and a surfacing of 2 in. of hot 
rolled asphalt Where an unstable 
foundation was exposed upon excavation 
a third 6-in. layer of soil-cement is pro 
vided For the bottom layer, or for the 
two lower layers in the case of a three 
layer construction, the materials were 
processed insitu and compacted by a 
train of machines (Fig. 5) which carried 
out the operations in a single pass. For 
the upper layer, the cement and soil were 
mixed in a mixing plant and spread 
and compacted by the equipment shown 
in Fig. 6 4 soil-cement runway was 
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6. 
ulopted because of the stable and easily 
drained sandy gravel subsoil Cylinders 
4 In. long and 2 in. in diameter, of the 
ompacted soil-cement mixtures had 
crushing strengths up to 600 Ib per square 
inch at seven days when the cement con 
tent was 8 per cent The compressive 
strengths acceptable ire 150 Ib. to 500 Ib 
per square inch for the lower layer, and 
350 lb. to 600 Ib. per square inch for the 
upper layers; a limiting coefficient of 
variation of 30 per cent. ts specified 
The cement is an extra-rapid-hardening 
type and is ordinary Portland cement 
with 2 per cent. of calcium chloride 
The soil is contamimated with organi 
matter as the site has been irrigated for 
a long period by sewage 

The design of the works was carried out 
by Mr. Granville Berry, M.1.C.E., the City 
Engineer and Surveyor of Coventry The 
civil engineering contractors are Messrs 
(. Percy Trentham, Ltd 


New Works at London Airport. 


New works proposed for London Airport 
include taxiways and hard-standings at 
the northern apex Ihe contractors are 
Sir Lindsey Parkinson & Co., Ltd 
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( & Ser | BENDING OF WALLS OF CYLINDRICAL TANKS. 


Bending of the Walls of Partly-full 
Cylindrical Tanks. 


By J. D. DAVIES, M.Sc., A.M.1.C.E., A.M.1.Struct.E. 


[He analysis of the stresses in the wail of a partly-full cylindrical reinforced 
concrete tank is more complex than in the case of a tank which is completely full. 
Che following method provides a simple means of calculating these stresses in 
the most adverse case of a partly-full tank, which is a condition not uncommon 
in some industrial plants. 

If a horizontal cut be made through the wall at the level C of the water 
surface (Fig. 2a) and if the wall be unrestrained at the bottom, the lower part of 
the wall CA would behave as the wall of a completely full tank and rotate through 


Ry 
an angle 6 (Fig. 2b) equal to 7 . The upper part CB would not deform. 








(9) (b) (c) (4) 


Fig. 2. 


For the wall to be continuous at the horizontal plane at C there must be 
equal and opposite shearing forces and moments on either side of the plane and 
corresponding shearing and bending stresses in the wall. Assuming the directions 
of these forces and moments to be as shown at (c) and (d) in Fig. 2, their magni- 
tudes may be evaluated from the two conditions of compatibility that the two 
parts of the wall must have the same slope and deflection at the plane C. If 
is the slope in radians of the wall at plane C and Y is the radial deflection, then 
9e4 + Gen =9 and You = You 

An analysis of these conditions shows that the bending moment M on the 
wall is greatest when the tank is half-full, and in this case S, the shearing force at 
the plane C, is equal to zero. Therefore, if the effect of a radially-applied bend- 
ing moment around the edge of the wall of depth equal to half the depth of the 
tank is known, the maximum bending stresses set up in the wall of a partly-full 
tank can be calculated as follows. 

he elastic behaviour of the cylinder (Fig. 3) of height d subjected to a uniform 
bending moment (at the edge) of magnitude M per unit of arc may be determined 
from the well-known equation 


d‘y 12(1-—*) 
dx‘ Rt? 
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where # is Poisson's ratio for the material of the wall. For concrete (1—*) 


is approximately equal to unity, and the equation in the foregoing may be written 


4 
d‘y V 
+ 4h'y = o, in which f z 
dx* VRt 
The solution of this equation gives the angular rotation of the edge due to the 
bending moment M per foot of the wall as 


f 4M R*{Sinh fd.Cosh fd + sin fd.cos pd) 34) 
Etd* Sinh? fd — sin® fd ' 
rherefore, the rotation is a function of fd and the effect of a bending moment 


at the edge depends on the dimensionless quantity which may be called 


VR 
the “ shape-factor "’ of the tank. 
° Rx 
For a half-full tank, 20,, — 0 Er’ therefore 
bh 
h3 Sinh? e sin? © 
wn 2 2 I 
M 


6. bh Bh th ; \s 
+) sinh “cosh ”" + sin ?" cos e (") 


, . M 6M 
rhe maximum bending stress / = 
: Z t? 
The relationship between f and the shape-factor is shown in Fig. 1, in which 
; wh? 
C,, is the maximum bending stress coefficient such that f — C,,. lb, per square 
{? 


inch. Fig. 1 is on page 376. 


rhe application of the chart in Fig. 1 and the proposed method of calculation 
is shown in the example which follows. 
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BENDING OF WALLS OF CYLINDRICAL TANKS. 


Example. 


Calculate the maximum bending stresses in the wall of a prestressed tank of 
which the height A is 20 ft., the internal radius R is 50 ft., and the thickness ¢ 


of the wall is o-5 ft. Assume wu 


h 20 
Ihe shape-factor 


VRt V 50 K O5 


From Fig. 3, C,, = 36 x 1075 
wh? ‘ 

f= Cy. =? 
t? (0-5)? 


10-5 « 624 


62-4 lb. per cubic foot. 


4. 


203 
72 |b. per square inch. 


Che effect of partly filling a cylindrical tank is to induce tensile bending 
stresses in the wall at the face in contact with the liquid. The thickness of the 
wall must be such that these stresses are not likely to cause cracking of the 
concrete. A tank which is designed for the full depth of liquid is generally 
sufficiently strong to resist the effects of partial filling, but if it is certain that a 
tank cannot be filled above a spec ified level, economy may result if it is designed 
for the surface of the contents at this level. 


The Quality of British Standard Products. 


Iue following -letter has been received 
from the Press and Publicity Officer of the 
British Standards Institution 

“ Sir,-All the criticisms which your 
anonymous correspondent had to say 
about the British Standards Institution 
in your August number are in reality 
an attack on the industries which your 
journal secks to serve lor as you know, 
Sir, the B.S.1L. reflects the accumulated 
knowledge and interests of those members 
of trade, industry and other specialist 
authorities who serve on our committees 

It is misleading to quote, out of con 
text, a remark made during a Parlia 
mentary debate I can assure your 
readers that the two main speakers in 
this debate, Mrs. Patricia McLaughlin 
M.P., and Mr. John Rodgers (Parliamen 
tary Secretary to the Board of Trade 
were highly complimentary of the work 
of the B.S.1. and of its Kite-mark. Mrs 
McLaughlin said that the B.S.1. label was 
a fair and honest mark but that the B.S.1 
needed far more support for the work it 
was doing. Mr. John Rodgers said that 
the Kite-mark represented a serious, sus 
tained and, in his own personal view, 
a wholly praiseworthy attempt to help 
the consuming public British Standards 
were not just minimum standards or a 
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common denominator, but good pass 
marks indicative of a good, honest pro 
duct 

Regarding the acceptance by the B.S.1 
of responsibility for the quality of the 
goods on which its Kite-mark appears, 
every Kite-mark scheme involves careful 
control over the products which are to be 
marked, The B.S.1. inspectors visit fac 
tories regularly; they test samples in the 
B.S.1. laboratories (and this is not just 
prototype testing but continues through 
out the life of the Kite-mark product); 
they buy Kite-marked products on the 
open market for spot checks 

B.S.I. committees are not composed 
mainly of representatives of firms making 
the goods in question Our committees 
bring together all the appropriate in 
terests: users, research, organisations, 
professional institutions and government 
departments as well as manufacturers’ 
trade associations 

That the Kite-mark really does stand 
for a satisfactory level of quality is evident 
from the failure of not a few products 
submitted to British Standard tests, and 
the quite extensive modifications and 
improvements which many firms have to 
make to their products before they are 
good enough to qualify for the mark.” 
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Book Reviews. 


**Reinforced Concrete Piling and Piled 
Structures.” By F. E. Wentworth- 


Sheilds, W. S. Gray, and H. W. Evans 
(London: Concrete Publications, Ltd 
1960 149 pages. Price 18s By post 


19s. In Canada and U.S.A. 4 dollars 


THe second edition of this book, which 
was first published in 1938, incorporates 
so many additions and revisions as to be 
almost a new book. Mr. H. W. Evans is 
to be congratulated on the success ob- 
tained in bringing up to date the work of 
the original authors, two well-known 
engineers who unfortunately are no longer 
with us. The book is written so as to be 
easy to follow by engineers and students 
with little or no experience of the subject, 
yet contains routine design data and 
typical calculations for the design of piles, 
groups of piles, sheet-pile retaining walls, 
and the estimated safe load on piles as 
calculated by the Hiley formula. Some 
mention of the stress-wave theory is also 
made though sufficient only to assist in 
preventing piles being damaged during 
driving 

The book deals at some length with 
the driving of precast concrete piles, and 
with bored piles, and includes descrip 
tions of piled structures although this 
part is restricted to wharves and other 
marine works. The parts dealing with 
impact of ships on wharves and jetties 
and on fendering is up-to-date, although 
the approach speeds of vessels to be 
allowed for seems not to take into account 
the cushioning of the water alongside 
solid quay walls or to show the advantages 
of raking piles for absorbing the energy 
of impact of the ship 

Most reviewers are tempted both to 
praise and to criticise; so if praise of the 
good value for the money paid for this 
book is not enough, but should be quali 
fied, it would only be to ask if the author’s 
use of the term “ falling hammer”’ is 
because of some objection to the more 
familiar term “ drop hammer.”’——D.H.L 


“Formwork to Concrete.” By ©. K 
Austin. (London: Cleaver-Hume Press 
Ltd. 1960. Price 30s.) 

Tus is a very practical treatise on an 

essentially practical subject. The book 

is very well illustrated as behoves a work 
dealing with small details, as well as 
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large assemblies of members, in thre« 
dimensions. At the outset the author 
attempts to differentiate the terms form 
work (and forms shuttering (and 
shutters), moulds, centres and centring 
sic), but the definitions may not be uni- 
versally acceptable The several sound 
precepts laid down in the introduction 
seem to be followed in the text Sufficient 
theory is given to make the construction 
of shuttering comprehensible to the 
students and practical men for whom the 
book is written 

Most of the structures or structural 
parts, the shuttering for which is illus 
trated, are simple although the shuttering 
itself, such as that for helical stairs, is 
not so simple Briefly the contents 
include the design and _ construction 
of shuttering for simple foundations, 
columns, beam-and-slab floors, curved 
beams, “flat slabs, straight and curved 
walls, chimneys, cooling towers, dormer 
roofs, arches and vaults, domes, stairs, 
balconies and the like, culverts, bridges, 
and some precast products. Continu- 
ously-moving forms are dealt with in 
some detail. Most of the details are of 
wooden shuttering but some steel forms 
and metal scaffolding are described 


“ Nature and Properties of Engineering 
Materials.” By Z. 1. Jastrzebski. (Lon 
don: Chapman & Hall, Ltd. 1959. Price 
88s.) 


Tue characteristics of materials from their 
atomic structure to their use in engineer 
ing are described in great detail in this 
American book of more than five hundred 
pages. A knowledge of general chemistry 
and physics and of the calculus is necessary 
to enable the entire text to be understood 
rhe subjects dealt with include the struc 

ture of matter, colloids, organic high 
polymers, phase transformations, mech- 
anical properties, electrical and mag- 
net properties, thermal properties, corro- 
sion and friction. The materials dealt 
with include ferrous and non-ferrous 
metals, ceramics, refractories, glass, in- 
organic cements (including Portland 


cement), concrete, and resins, wood, 
asphalt and other polymeric materials 
The section on concrete is concise and 


sound 


October, 


1gb60 








(Ky CONSTR TION 
ENGINEERING — 


LONG-SPAN PRESTRESSED CONCRETE FLOORS. 


Long-span Prestressed Concrete Floors 
at Fulham. 


[He new research and office building now 


being constructed at Fulham, London 
for the North Thames Gas Board con 


prises two six-story blocks about too ft 
high, a two-story block housing computer 
equipment, an exhibition hall and cinema 
und workshops at ground level occupyin 
most of the 34-acre sit The structure 


x 


is notable for the extensive use of precast 
and prestressed concrete and the long span 
of the floors The building is on the site 


of a refilled gravel pit and the foundatwr 


BS. Reference No. 113, 1% embedded in 
le topping The overall depth of the 
floor is 2 ft. and the beams are at intervals 
of 3 ft. 4 in. providing ample space be 
tween the webs for services 

The floors are supported by pre 
stressed concrete edge beams which span 
between the columns and are of « om posite 
onstruction (Fig. 2); the parts below the 
floor beams were precast and prestressed 
ind erected on temporary steel cleats 
bolted to the columns The rest of the 





Fig. 1. 


ire concrete piles \ photograph of a 


model of the building 1s shown in Fig 


Floors. 


It was required that there should be no 
interior columns The floors are there 
fore designed to span the full width of the 
buildings, 50 ft. in the case of the six 
story blocks, and 40 ft., 60 ft., and 62 ft 
elsewhere The floors, which are through 
out similar in construction to those in the 
six-story blocks, are formed of a series 
of contiguous T-beams of composite con 
struction. The webs and bottom flanges 
of the beams are precast and prestressed 
rhe top flanges are formed by precast 
1-in. slabs (Figs. 1 and 2) forming per 
manent shuttering for the casi-insitu con 
crete topping, making the floor slab 2} in 
thick at the centre of the span and 3 in 
thick at the ends. Welded wire fabrx 
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beam, up to the level of the top of the 
floor, was cast insitu when the topping of 
the floor was placed Mortar is placed 
between the ends of the edge beams and 
the columns, and the shearing forces are 
resisted partly by stresses induced by pre 
stressing the beams longitudinally along 
the face of the building The prestress is 
produced by means of post-tensioned 
1}-in. strands which extend the entire 
length of the building through ducts in 
the beams and columns and which make 
the frame continuous 

The weight of a floor of 50 ft. span is 
about 70 Ib. per square foot The calcu 
lated st.esses in the floor beams for an 
imposed load of 110 Ib. per square foot are, 
at release, a tensile stress of 385 Ib. per 
square inch at the top of the beam and a 
compressive stress of 2000 Ib per square 
inch at the bottom The total reduction 
of prestress 1s expected to be about 27 
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Fig. 2. 


per cent. so that under the working load 
the calculated stresses are a tensile 
of 255 lb. per square inch at the bottom 
and a compressive stress of 1530 lb. per 
square inch at the top of the precast beam 
and 975 |b. per inch in the cast 
insitu topping 


stress 


square 


Frame. 


The pressure of the wind on the tall 
structures is resisted by diagonal bracing 
in the end frames and by the lift-wells and 
stair-wells which cast insitu The 
floors are considered to act as horizontal 
beams transferring the wind forces to the 
braced frames and lift-wells. Long 
tudinal rigidity is also provided by the 
walls beneath the windows of each story 
although no account is taken of this in the 
design calculations. The panels of the 
walls were precast and reinforcing bars 
projecting from the ends of the panels 


are 


382 








ae © 2 | 


(& Soe LONG-SPAN PRESTRESSED CONCRETE FLOORS. 


overlap bars projecting horizontally from 
the columns. Concrete is placed around 
the bars to make the walls monolithi 
with the columns Ihe walls are not 
connected to the floors at edge beams 
rhe reinforced concrete columns wert 
precast generally in lengths equal to the 
height of one story Vertical ducts were 
formed in the lower part of each column 
so that when the column was lowered into 
position bars, protruding from the column 
or column base below, entered the ducts 
for a distance equal to the bond length of 
the bar. Cement grout pumped into the 
lucts provides continuity between the 


ipper and lower columns 


Concrete. 


The concrete for all the prestressed 
members is made with high-alumina 
cement The mixture is determined 
by the quality required but is about 

: \ low proportion of cement to 
is used so that the effects of 
me, and shrinking are as small as pos 
sibl rhe crushing strength of the con 





crete 1s required to be 7500 Ib. per square 
inch at transfer, which takes place about 
seventeen hours after pla ing the concrete 
and gooo |b. per square inch at twenty 


eight days Kapid-hardening cement is 
ised for the precast columns, the 1-1 
precast slabs and all cast-insitu concrete 
nd the crushing strength at twenty-eight 


days is required to be at least 6000 Ib per 
quare inch The crushing strength 
the concrete of the walls is required to be 
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at least 3000 |b. per square inch at twenty 
eight days 

[he tolerances allowed were plus or 
minus 4 in. in the length of the precast 
members, plus or minus } in. in the lateral 
dimensions, and plus or minus } in. in the 
position of the prestressing steel Since 
most of the connections between the 
members are of cast-insitu concrete it was 
the practice for dimensions on drawings to 
be less, by the permissible tolerance, than 
the full length required 

rhe columns, edge-beams, wall panels, 
ind 1-in. slabs were precast at a factory 


Prestressed Beams. 


The prestressed beams for the floors 
were made on the site by the long-line 
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Fig. 7. 


method on two double prestressing beds 
(Fig. 3) each about 220 ft. long. The 
beds are formed of a number of concrete 


blocks each about 8 ft. long which are 
placed end to end and prestressed (Fig. 4) 
Each block weighs about 4 tons so that 
the beds can be dismantled and removed 
to another site. The prestressing cables 
each contain twelve o-276-in. wires and 
extend from ena to end of the beds in 
grooves (Fig. 5) and are anchored in cast 
insitu blocks at the ends of the beds 

The steel shutters for the beams are 
fixed to a bed by bolts projecting vertically 
from the bed Rubber pads and wooden 
blocks are placed between the shutters 
and the bed (Figs. 5 and 6) so that the 
vibrators, which are attached to the 
shutters, transmit the minimum amount 
of energy to the bed. The best position 
for the vibrators on the long shutters was 
the subject of experiment 

The beams are prestressed with pre 
tensioned strands which are stretched by 
means of the hydraulic jacks shown in 
Fig. 3 Three strands of o-7 in. nominal 


The Terminology of 


A CORRESPONDENT writes 

In his letter published in your July 
number, Mr. A. J. Harris agrees with you 
that the terms pre-tensioned and post- 
tensioned concrete are misleading and 
should not be used. He prefers pre 
tensioned prestressed concrete (and pre 
sumably post-tensioned prestressed con 
crete). This term contains two adjectives 
Prestressed is not sufficient because it 
does not indicate the kind of stress to 
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diameter at the bottom of each beam were 
each stretched with initial tension of 
53,400 Ib.; one j-in. strand at the top was 
subjected to an initial tension of 14,700 Ib 

Each beam weighs about 2} tons and, 


an 


when hardened, is transferred to the 
stockyard by one of two tower cranes 
The cost of the concrete structure is 


about 145 shillings per square yard of the 
floor area and it is estimated that the total 
of the structure is about 
{60,000 less than the cost of a similar steel 
structure with 


cost concrete 


concrete cladding 

Ihe architects and consulting engineers 
are Messrs. E. R. Collister and 
and the general contractors 
Trollope and Colls, Ltd 

Pierhead, Ltd., are responsible 
design and construction of the concrete 
frame and floors The anchors for the 
strands and the jacks for the edge beams 
were supplied by Cable Covers, Ltd. The 
anchors for the cables and the jacks used 
on the casting bed were of the Gifford 
Udalltype. P.S.C_ jacks were used for the 
floor beams 


Associates 
are Me ssrs 


for the 


Prestressed Concrete. 


which the concrete (or the steel) has been 
subjected, nor does it indicate whether 
the steel was stressed before or after the 
concrete had hardened. The other 
adjective is pre-tensioned (and presum 
ably post-tensioned), indicating that the 
concrete is tensioned. This is the oppo 
site of the truth, for prestressed concrete is 
subjected to a compressive force only, 
which as a by-product produces unwanted 
small tensile and other stresses 
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(& See | SEWAGE TANKS OF UNUSUAL SHAPE. 


Prestressed Concrete Sewage Tanks of 
Unusual Shape. 


[He shape of two sewage tanks (Fig. 1 each is 2500 cu. m. (88,000 cu. ft.) 
at Schweinfurt, Germany, which are The thickness of the wall varies from 
described recently in “ Beton- und Stahl 25 cm. (10 in.) at the sides to 80 cm 
betonbau "’, has structural advantages (2 ft. 7 in.) at the base, and is such that 
and characteristics suitable for the flow bending moments in the vertical direction 
of the contents Fach tank is 23 m can be resisted without prestressing 
high (75 ft. 6 in.) and the greatest diameter vertically 

is 16 m. (52 ft. 6 in The capacity of rhe main structural parts (Fig. 2) in- 





Fig. 1. 


— - —_— ——— clude a ring foundation (A), the base 

G)« mm cone (B), and bearing-ring (C), the wall 

yA . a ee Bl: = (D), the top ring-beam (E), the top-cone 

J (F), and the parapet (G). The wall and 

top ring-beam are prestressed circumfer- 

|/ \ entially. The parapet, which is in rein 

| forced blockwork, encloses the valves and 

| pipes, and was neglected in the structural 

| analysis of the main tank. The pipes to 

4). — Ma a the central machine-house are in a 

(©) | cantilevered duct at the top and in the 
cellar 

\ The forces and bending moments on 

\\ the structure are shown in Fig. 3, in 

which the circumferential forces and 

bending moments due to the prestress 

are given at (a) and (b) respectively, and 

the circumferential forces and bending 

moments due to the contents of the vessel 

are given at (c) and (d) respectively. 

Ihe forces and moments are in metric 

units. The expansion gap, 4 cm. (1} in.) 





Fig. 2. 
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Fig. 3. 


wide, which is shown at (H) in Fig. 2, 
between the base-cone and the blinding 
concrete (J) is. filled with a yielding 
material which also provides thermal 
insulation The connection between the 
bearing-ring and the foundation is a 
hinge 

The walls were analysed as frustums 
of conical shells for two probable extreme 
conditions of support, namely (1) if the 
bearing-ring be held rigidly; and (2) if 
the bearing-ring be free to slide and 
rotate upon the foundation. The actual 
condition is between these extremes, but 
sufficient reinforcement is provided to 
resist the most adverse effects. The 
diagrams on the left-hand side of each 
centre-line in Fig. 3a, b, c and d are for 
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condition (1) and those on the right-hand 
side are for condition (2 

Each circumferential prestressing cable 
comprises ten ribbed oval wires, 4-2 mm 
by 9 mm. (o-16 in. by 0-35 in A pre 
stress greater than that necessary to 
counteract the hydrostatic pressure 
applied, thereby reducing the vertical 
bending moments and the variation of 
stress as the tank is filled Each cable 
which is of the Siebert-Stinnes HG type 
encircles the tank, and was jacked from 
each end and from an intermediate posi 
tion The sequence of stressing was such 
that the prestress was practically uniform 
throughout A small recess is formed 
at each intermediate jacking position 
additional reinforcing mesh is provided in 


was 


October, 1960 








rE) Octoszr, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING laxtii 


The £.s.d of OSAL* 
= Surface waterproofing of 
Brick, Concrete and Stone. 





it’s 

not 

the cost 

per gallon 

but 

the cost per yard 
that counts 


Using Neocosal, a 1}d. per square foot is all that it costs effec- 
tively to provide surface waterproofing of Brick, Concrete and 
Stone. Neocosal, a colourless liquid water repellent, penetrates 
the surface, forming an effective water seal. 


[NEOCOSAL 








and 


WITH SILICONES 


able 


mm Leading Architects have been specifying Neocosal for 30 years 
pre or more, for its economy, efficiency and because it does not 
to discolour surfaces. Send for Information Leaflet No. 3. 

was 

tical 

n of te OSAL is the generic name for the products of A. A. Byrd & Co. Lid.— 
ible “ Tricosal”’ for integral hardening of Concrete, Cement and Stone— 
one. “ Florosal”’ for surface hardening and protection of Concrete, Stone and 
A Cement, and “* Neocosal”’. Literature on each indsvidual product is available 
posi from: 

such 

— A. A. BYRD & CO. LTD. (Dept C4) 210 TERMINAL HOUSE, GROSVENOR GARDENS, 
— Phone: SLOane 5236. LONDON, S.W.1. 


tion ; 
din Grams: Byrdicom, Wesphone, London. Works: Basingstoke, Hants. 
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For the fastest and most accurate bending 
Se ee of single bars up to 2 inches diameter or a 
group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 


world-wide reputation. 


% FOR SALE OR HIRE 
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the inner wall at each recess. The ducts height of the wall but the inner shuttering 
and recesses were grouted after stress- was built up as concreting proceeded in 
ing. lifts of 1-5 m. (5 ft.). 

The base-cone and bearing-ring were A vapour barrier and sheets of cork are 
concreted monolithically. The wallswere applied to the outer face of the concrete 
built in three sections, with joints at the vessel, and the structure is faced with 
stressing positions. Copper water-bars sheets of aluminium attached to wooden 
are provided in each joint. The outer battens. Wooden laths and vertical ribs 
shuttering was erected for the entire are fixed over them. 


FIFTY YEARS AGO. 


From ‘‘CONCRETE AND CONSTRUCTIONAL ENGINEERING", October, to1o 
The History and Development of Reinforced Concrete. 


Tue following extract is from a lecture by Mr. H. Kempton Dyson 

‘“ It is only within about the last twelve years that reinforced concrete as a method 
of construction has come into prominence. The subject, however, is not entirely new. 
The Romans and others reinforced concrete by bronze rods, timber and tiles 

** The first suggestion of an idea of reinforcing concrete, in modern times, seems 
to have been a statement in J. C. Loudon’s ‘ Encyclopedia of Cottage, Farm and 
Village Architecture ', published in 1830, in which it was suggested that flat roofs 
might be constructed of a latticework of iron tie rods thickly embedded in cement 
and cased with flat tiles. In 1840, about, two systems of floor construction were 
employed in Paris, known as the Vaux and Thuasné systems; the former consisted 
of round rods, closely spaced, hooked over flat wrought-iron bars placed on edge some 
distance apart, and embedded in a slab of plaster of Paris concrete; while the latter 
employed small iron joists, with hangers or stirrups placed over them in which round 
rods were suspended, placed in holes in the stirrups. Plaster of Paris was, however, not 
a proper cement to be employed, as it caused the embedded iron to rust, and probably 
the reason reinforced concrete did not arrive sooner was that the world was waiting 
for a suitable cement for making concrete—it needed Portland cement, which was 
invented in 1824 

“The first real inventor of reinforced concrete in the modern sense seems to 
have been W. B. Wilkinson, a plasterer, of Newcastle-on-Tyne, who took out a patent 
in 1855 for reinforcing slabs with a network of iron rods, and a M. Lambot, another 
French contractor, proposed the construction of ships by means of concrete, with 
an embedded skeleton of wire, and he constructed a punt of the kind which was 
shown at the Paris Exhibition of 1853, and is still in service in a pond at Miraval, 
where he resided. The development of the subject was extended by the following 
inventors: C. C. Dennett (1857); Matthew Allen (1862); Frederick Ransome (1865); 
H. Y. D. Scott (1867); Philip Brannon (1870), who first suggested the driving of 
reinforced concrete piles; Monier (1867-1873); Thaddeus Hyatt (1873-1877), who 
conducted a great many tests on reinforced concrete beams and showed how to make 
calculations for determining their strength; W. E. Ward (1875); W. H. Lascelles 
(1877); H. J. Jackson (1877); E. L. Ransome (1884); J. C. Golding (1884); W. H 
Lindsay (1885); William Simmons (1885-1886), who designed the block of offices, 
No. 63, Lincoln's Inn Fields, London, which, constructed of reinforced concrete, is 
still in use and in excellent condition ;* Lee & Hodgson (1885), who invented a spirally 
reinforced concrete column; Bordenave (1887); Cottancin (1884); W. H. Briggs (1889) ; 
J. Mayoh (1890); A. J. B. Ward (1891); C. A. Day (1891); Franz P. Meyenberg (1891), 
who introduced the first loose stirrups in beams; F. G. Edwards (1891); P. Stuart 
(1892); Koenen and Wayss (1892); Francois Hennebique (1892). There are over 
seventy systems upon the market in Europe and America to-day.” 

® [This building, which was visited in Septembe: 1960, is still in good condition.—Ep.} 
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CONCRETE CONTAINING PULVERISED-FUEL ASH. 


(CONCRETE) 


Strength of Concrete 
Containing Pulverised-fuel Ash. 


MAny tests made in the U.S.A. have 
shown that if Portland cement is replaced 
with an equal volume of pulverised-fuel 
ash the strength of the resulting concrete 
is much reduced at early ages, although 
at an age of six months and later the 
sirength may be the same as that of con- 
crete in which the cement has not been 
diluted with pulverised-fuel ash. Because 
it is generally necessary to specify a 
strength at an age of 28 days or earlier, 
Mr. C. E. Lovewell and Mr. George W. 
Washa have made some extensive tests 
at the University of Wisconsin on the 
production of concrete in which part of 
the cement content has been replaced 
with pulverised-fuel ash and which will 
have at early ages the same strength as 
concrete made with undiluted cement 

Some of the results of tests of concrete 
in which some part of the cement was 
replaced with pulverised-fuel ash are com- 
pared with concretes in which the cement 
was undiluted are as follows. In all cases 
graded aggregate of } in. maximum size 
was used. Compressive strengths are in 
pounds per square inch. 

376 lb. of cement per cubic yard: at 
1 day, 273 lb.; at 3 days, 786 lIb.; at 
28 days, 2470 Ib.—94 lb. of cement 
omitted and replaced with 175 Ib. of 
pulverised-fuel ash: at 1 day, 266 lb.; at 
3 days, 886 Ib.; at 28 days, 3135 lb 

423 Ib. of cement per cubic yard: at 
1 day, 355 lb.; 3 days, 1020 lb.; 28 days, 
3090 Ib.—-85 Ib. of cement omitted and 
replaced with 156 Ib. of pulverised-fuel 
ash: at 1 day, 314 lb.; 3 days, 1o8o Ib.; 
28 days, 3425 lb. 

470 lb. of cement per cubic yard: at 
1 day, 482 lb.; 3 days, 1305 Ib.; 28 days, 
3750 lb.—82 lb. of cement omitted and 
replaced with 137 Ib. of pulverised-fuel 
ash: at 1 day, 370 Ib.; 3 days, 1345 Ib.; 
28 days, 3720 lb. 

517 |b. of cement per cubic yard: at 
1 day, 572 lb.; 3 days, 1595 lb.; 28 days, 
4055 lb.—77 lb. of cement omitted and 
replaced with 118 lb. of pulverised-fuel 
ash: at 1 day, 417 lb.; 3 days, 1605 Ib.; 
28 days, 4015 Ib. 

564 |b. of cement per cubic yard: at 
1 day, 716 lb.; 3 days, 1910 Ib.; 28 days 
4835 lb.—70 Ib. of cement omitted and 
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replaced with 100 Ib. of pulverised-fuel 
ash: at 1 day, 499 lb.; 3 days, 1870 lb.; 
28 days, 4190 lb. 

It is seen that the strengths of the 
normal mixtures and those containing 
pulverised-fuel ash do not differ greatly at 
ages up to 28 days so long as the amount 
of cement omitted is not more than 20 to 
25 per cent. and is replaced with a greater 
weight of pulverised-fuel ash. The speci- 
mens containing pulverised-fuel ash were 
slightly denser than those without, but 
the densities of all the specimens were 
between 150 Ib. and 152} Ib. per cubic 
foot. In the specimens containing pulver 
ised-fuel ash the proportion of coarser 
aggregate was slightly reduced and the 
proportion of finer aggregate increased. 
The quantity of mixing water was also 
less in the case of the specimens contain- 
ing pulverised-fuel ash; the ratio of water 
to cement plus ash (by weight) was 0-54 in 
the mixture with least cement and 0-45 
in the richest mixture 

The leaner the mixture the greater the 
replacement of cement by ash; in the case 
of the leanest mixture the cement omitted 
was replaced by about twice its weight of 
pulverised-fuel ash 

It is reported that at ages later than 
28 days concrete containing a proportion 
of pulverised-fuel ash replacing a pro- 
portion of cement has exceeded the 
strength of concrete in which none of the 
cement has been replaced by ash 

The general conclusions reached are as 
follows: 

(1) In order to obtain similar compres- 
sive strengths at ages between three and 
twenty-eight days, mixtures made with 
pulverised-fuel ash must have a total 
weight of Portland cement and pulverised- 
fuel ash greater than the weight of the 
cement used in the comparable normal 
Portland cement mixtures. The normal 
mixtures will, however, contain from 
70 lb. to 94 Ib. more cement per cubic yard 
of concrete 

2) The maximum amount of pulver- 
ised-fuel ash should be used with lean 
concretes. With the materials used in the 
tests, 175 lb. of pulverised-fuel ash was 
used to replace 94 Ib. of cement per cubic 
yard of concrete in a nominal mixture 
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containing 376 lb. of cement, while 
100 Ib. of pulverised-fuel ash was used to 
replaced 70 lb. of cement per cubic yard 
of concrete in a nominal mixture contain- 
ing 564 Ib. of cement The actual 
amounts vary with the type of pulverised- 
fuel ash and aggregates used as well as 
with the richness of the mixture 

(3) The ratios of sand to total aggregate 
for mixtures made with pulverised-fuel 


SHEARING 


STRESSES IN CONCRETE BEAMS, 


ash should be reduced 0-02 to 0-04 below 
those used in comparable normal Portland 
cement mixtures having equal early com 
pressive strengths 

(4) With relatively few check tests, 
proportions for concrete containing a 
given pulverised-fuel ash and given 
aggregates can be arranged that will give 
results which may be predicted with 
reasonable accuracy 


Shearing Stresses in Prestressed Concrete Beams. 


In our Editorial Notes (for February 1960 
dealing with the British Standard Code of 
Practice No. 115 (1960), ‘* The Structural 
Use of Prestressed Concrete in Buildings ”’, 
comment was made on the absence of any 
recommendation relating to the maximum 
shearing stress to which prestressed con- 
crete beams should be subjected. An 
explanation of this omission is given by 
Dr. P. ABELES, who writes as follows 


In ordinary reinforced concrete, the 
resistance to shearing force is based on 
conditions under the working load and 
two limiting shearing stresses are generally 
recommended. (1) A maximum permis- 
sible stress if no reinforcement to resist 
shearing is provided, this stress being 
sufficiently low that cracks are not likely 
to form. (2) A higher maximum stress 
which is permissible if there is sufficient 
reinforcement to resist the whole of the 
shearing force; this limit is necessary to 


prevent the development of wide cracks 
under working load, since cracking is 
likely to occur if the lower permissible 
stress is exceeded. The amount of rein- 
forcement provided ensures automatically 
that there is sufficient safety against 
failure in shearing. 

Two conditions apply to the design of 
prestressed concrete, that is at working 
load and at ultimate load. For the 
former condition, there is complete free- 
dom from cracking since the principal 
tensile stress is limited, and therefore the 
behaviour under working load is better 
than in the case of ordinary reinforced 
concrete. Under ultimate load, all the 
shearing force to which a prestressed con- 
crete beam is subjected is resisted by 
reinforcement as in a reinforced concrete 
beam. The widths of the cracks at ulti- 
mate load are immaterial, and therefore 
the shearing stress (at ultimate load) is 
also of no consequence.’ 


A Marine Road 17} miles Long. 


IT was announced recently in Engineering 
News-Record that work is about to 
commence on the construction of a road 
174 miles long from Delmarva Peninsula 
to Norfolk across the lower Chesapeake 
Bay, U.S.A. The crossing will comprise 
about twelve miles of trestle construction, 
two tunnels, two bridges, and an earthen 
causeway on a natural island. The 
trestles will be founded on 54-in. diameter 
hollow concrete piles up to 130 ft. long 
which will be precast in lengths of 16 ft 
and prestressed. When in position the 
piles will be filled with sand. A precast 
capping beam will be placed on the groups 
of piles; there are generally three piles for 
each trestle. The capping beam will 
support tie-beams 75 ft. long, 4 ft. deep, 
and prestressed with 4-in. strand. The 
28-ft. road will be laid on these beams 
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The two tunnels will be precast in parts 
200 ft. long which will be sunk in pre- 
pared channels and covered with earth 
The ends of each tunnel will be on arti- 
ficial islands about 30 ft. above mean low 
water. One tunnel will be 5738 ft. long 
and 72 ft. below mean low water at its 
lowest point. The other will be 5450 ft. 
long and 50 ft. deep at its lowest point. 
The outside dimensions of the tunnels 
are 37 ft. by 37 ft 

The bridges will be of steel-girder con- 
struction, one being 1356 ft. long and the 
other 3795 ft. long. The former bridge 
will have a central navigation span of 
110 ft. with a vertical clearance of 40 ft., 
and will be supported on piles similar 
to those for the trestles. The longer 
bridge will have a central navigation span 
of 300 ft. and a vertical clearance of 75 ft 
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OPEN-AIR THEATRE WITH A CONCRETE CANOPY. 


(CONCRETE) 


An Open-air Theatre with a Concrete Canopy. 


THE open-air theatre recently completed 
in Bishop's Park, Fulham, has a reinforced 
concrete canopy and roof (Fig. 1). The 
canopy, which cantilevers a distance of 
25 ft. at an angle of 22 deg. from the hori- 
zontal, is 40 ft. wide and 14 in. thick at 
the supporting proscenium beam, and 65 ft 
wide and 4 in. thick at the outer edge 
A smooth surface was required to the 
soffit without the need to render, plaster 


or paint the concrete Blocks or spacers 
to support the reinforcement not 
therefore used since they would impair the 
appearance of the surface. Hardwood 
bearers were placed beneath the reinforce- 
ment and drawn upwards as concreting 
proceeded. It was originally intended 
that the reinforcing bars for the canopy 
should radiate outwards from a 3-in 
pitch at the support to a 5-in. pitch at 
the outer edge, but this arrangement 
altered toa pitch of 2 in. and 4 in. alter- 
nately allowed easier manipulation of 
immersion vibrators. The shutter boards 
were of j-in. plywood cut to a radiating 
pattern and fixed by wrought boards 
screwed to the underside 


were 
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The concrete mixture was based on 
nominal 1 : 14 : 3 volumetric proportions 
and had to be stiff enough to be placed 
on a slope of 22 deg. without top shutters 
A light coloured concrete was provided by 
using Portland cement and the lightest 
coloured aggregate obtainable from a local 


source; crushed Portland stone was 
prohibited by its cost The strength of 
the test cubes at fourteen days was 


approximately 5850 Ib I 
and the shuttering removed after 
three weeks, by which time the strengt! 
was estimated to be 6720 Ib. per square 
inch In order that the concrete could 
be plac ed without ceasing work c« 
ontinued through the night The 
concrete was deposited on the shutters 
and spread steadily up the incline and 
then compacted by vibrator This opera 
tion was done in 2-ft. strips working across 
the roof, thereby ensuring that the cor 
crete in one strip had initially set before 
The 
surface of the concrete was screeded and 
finished off by a trowel The shuttering 
was removed by lowering the props on 


per square ine 
was 


mcreting 


was ¢ 


the strip above it was commenced 
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one of the moulds designed and 


supplied by | sm) for the 


blocks used for Port Sudan Harbour 










Consulting Engineers: Coode & 
Partners. 


Contractors: Marples, Ridgway & 
Partners Ltd. 
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This illustration shows one of the many 
projects for which the design and supply of 
moulds were entrusted to us. As specialists 


ele an the most comprehensive in this class of work, we supply complete 
‘SterMo mould service in the world schemes for the economical production of 
— precast and monolithic concrete for con- 


tracts throughout the world. 






STELMO LTD.- WESTWELL LEACON: CHARING: ASHFORD: KENT. Te! : Charing 395-7 











| 





laxvilt 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 





SAVE TIME IN THE 


DESIGN OF COLUMNS 


DESIGN OF ECCENTRICALLY-LOADED COLUMNS 


BY THE LOAD-FACTOR METHOD 


By J. D. BENNETT 


TWENTY CHARTS 


for the rapid design, according to the recommend- 
ations of British Standard Code of Practice No. 
114: 1957, of any column subjected to direct load 
and bending about one axis of symmetry. 


EXAMPLES show the application of the method to 
columns reinforced with mild steel or cold-worked 
bars and with symmetrical or unsymmetrical rein- 
forcment. 

The simplicity of the method makes it possible 
to prepare several alternative designs in a few 
minutes. 





ORDER FORM 








To 


CONCRETE PUBLICATIONS, Ltd., 
14 DARTMOUTH STREET, 
LONDON, S.W.1, England. 


Please send......* copy/copies of 
** Design of Eccentrically-loaded 


Columns by the Load-factor Method.”’ 


*Price 8s. ; 8s. 6d. by post. 1.90 dollars in 
Canada and U.S.A 


A remittance for.......... is enclosed. 


BLOCK CAPITALS PLEASE 





Remittances from Canada and U.S.A. 
may be made in the ordinary way by draw- 
ing a cheque on the customer's bank made 
payable to Concrete Publications, Ltd., in 
dollars and cents, by International Money 
Order obtainable at a Post Office, or by 
bills and coins. 
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jacks and consequently lowering the 
complete shuttering in one operation. 
Immediately after removal of the shutter- 
ing a loading test was made; thirty men 
walked up the incline and stood at the 
outeredge. The deflection was 4 in. com- 
pared with the calculated deflection of 1 in. 

The proscenium opening is 32 ft. 6 in 
wide and 12 ft. 9 in. high. The forestage 
depth is 14 ft. extending to a maximum 
depth of 16 ft. The total weight of the 
main roof is 120 tons. Electrically 
operated sliding doors shut off the stage 
and are suspended from the proscenium 
beam. The structural frame consists of 
four columns supported on spread footings 
[he roof and canopy are virtually 
balanced on the two columns supporting 
the proscenium beam. The walls are of 
brick infilling. The small flights of steps 
Fig. 2) leading to the stage and to the 
dressing rooms at the rear of the building 
are of reinforced concrete. The wings of 
the stage are decorated with black marble 
slabs and precast concrete ‘‘ Mineralite 
slabs 





Fig. 2. 


The theatre was designed by the ar- 
chitect of the Borough of Fulham, Mr 
E. A. H. MacDonald, A.R.I.B.A. The 
consulting structural engineers were 
Messrs. J]. H. Coombs & Partners. The 
contrators were Messrs. W. J. Marston & 
Son 


Economical Construction of a School. 


A SCHOOL recently completed at Stamford, 
Lincolnshire, is claimed to have been 
constructed economically despite the high 
standard of the materials used. The 
building accommodates three hundred 
children and occupies a well-drained ten- 
acre site. The main frames, floors and 
roofs are of reinforced concrete which was 
cast in place. The main teaching block 
and entrance hall is a two-story structure ; 
the adjoining assembly hall, gymnasium, 
and administrative areas are of one story 
The frames for the gymnasium and 
assembly hall are at 13-ft. 4-in. centres and 
each comprises four members and spans 
36 ft. 6 in.; the roof, which has a slope 
of 10 deg., is covered with 5}-in. hollow- 
tile slabs. Two-story rectangular frames 
spanning 24 ft. gin. are incorporated in 
the main teaching block at 1o-ft. centres 
and have haunched beams at the roof and 
first floor. The roof and floor slabs are 
44 in. thick and of the hollow-tile con- 
struction. Cantilevered construction pro- 
vides the stair landing and entrance to 
the classrooms at the first floor, and 
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supports the main stairs. An expansion 
joint is provided between the balcony 
overlooking the main assembly hall and 
the top step of the stairs. The two 
flights of stairs in the main entrance hall 
are supported on a mushroom-shaped 
column. Concrete for the frames is 
1:1$:3 and was compacted by im- 
mersion vibrators. Concrete for the roof 
and floor slabs is 1 :2:4 

The exterior cladding is of local hand- 
made facing bricks and mahogany 
weather-boarding. Wooden blocks are 
provided on the floors of the teaching 
areas, and rubber, p.v.c. and linoleum 
are used in the circulation areas. The 
roofs are covered with copper sheeting 
and three-ply felt. The net cost was 
£3 9s. 6d. per square foot. The major 
part of the school was completed within 
sixteen months 

The architect is Mr. Edward Craven, 
A.R.I.B.A., and the general contractors 
Messrs. Stirton Partners, Ltd. The rein- 
forced concrete work was designed and 
constructed by The Kleine Company, Ltd 
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READY-MIXED CONCRETE PLANT IN LONDON 


CONCRETE) 


A Large Ready-mixed Concrete Plant in London. 


One of the largest ready-mixed concrete 
plants in the country and probably the 
largest in the London area commenced 
production recently. The plant (Fig. 1), 
which is on the Thameside at Fulham, is 
capable of producing 1500 cu. yd. per day 
The plant is mainly automatic and re 
quires only three operators. The batch 
ing of materials can be controlled to 
accuracies of § per cent., and the plant is 


able to deal rapidly with six varieties of 
aggregate and three types of cement simul 
rhe position of a laboratory 


taneously 


of the conveyor is 220 ft 
is inclined at an angle of 

second is 170 ft. long and inclined at an 
angle of 18 deg Ihe system is devised 
to prevent the lower conveyor operating 
before the upper: 


long and 
19 deg.; the 


and when one conveyor 
stops the other hs automatically cut out 
The material makes the 85-ft 
the average rate of 260 ft 
can be fed into the bins at a rate of 
150 cu. yd. per hour by means of a 
pivoted distributor from which the 
gate travels down a chute 


ascent at 
per minute and 


aggre 


into the com 





Fig. 1. 
at the works enables test to be made partment desired There are nine bins 
regularly on the materials and concrete having a total capacity of yoo cu. yd 


At present the materials are delivered 


by road but later there will be facilities 
for railway and river transport The 
aggregates are obtained from pits in west 
Middlesex and are discharged from lor 


ries On a concrete ramp into four bunkers, 
each of s0-cu. vd capacity, at ground 
level The aggregates are carried from 
the bunkers to the bins in the batching 
and mixing tower by means of a two-stage 
system of conveyors The 
fed on to the 
remotely-controlled gates 


lower through 


Che first stage 


conveyor 
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material is 


Six bins are used for aggregates and thre 
for cement The cement i fed pneu 
matically from pressurised tank vehicles 


directly into the bins at the 


tower 


top of the 
Water is pumped from a main 
storage tank at ground level up to a goo 
gallon tank in the tower 

One man only is needed to control the 
supply of materials from the bunkers or 
vehicles to the bins rhe other two men 
control the batching and mixing opera 
tions A group of dials in the control 
room at the base of the tower indicates 


October, 1960 
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CIMENT FONDU 


"THE CEMENT FOR INDUSTRY 


 uminous C1 ent 
UNEQUALLED FOR SPEED, STRENGTH, RESISTANCE AND REFRACTORINESS 


Send for a copy of 32-page Booklet “The Cement for industry” 
LAFARGE ALUMINOUS CEMENT CO. LTD. 73 BROOK STREET, LONDON, W.! Tel. MAYinir 6546 
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the quantities in each of the bins and it is 
from here that the operator controls the 
mveyor 
The constituents for the concrete are 
weighed im four hoppers The cement 
hopper is fitted with a pre-set automatic 
cut-out and that for the sand incorporates 
moisture meter which registers on the 
mtrol panel, From the hoppers the 
gyregates are discharged through radial 
ites and the cement and water through 
emi-rotary valves, all of which = are 
worked by pneumatic rams. The materi 
ls can be fed into a 4-cu. yd. tilting-drum 
mixer, or, without the water, they can be 
fed dry directly into a truck-muixer or a 
tipping lorry Ihe drum-muxer is driven 


Lectures on Building. 


[ue following lectures have been arranged 
by the Ministry of Works Admission 1s 
ire« 

Thermal Insulation of Building IS, 
|. Lawne lechnical Institute south 
way, Bognor Kegis, October 18, 7.15 p.m 
and by R. kK. Houston, Town Hall 
Worthing, October 28, 7.15 p.m 

Practical Formwork Design and Cor 
truction for Concrete. By ].G. Richard 
son, at the Technical College, Coventry 
October 18, 7.15 p.m.; North Oxfordshir 
lechnical College and School of Art, Bath 
Road, Banbury, October 20, 15 pm 
(,eorge Hotel, Luton, October 25, 7.15 
p.m.; and Queen's Building, University 
of Bristol, Bristol, October 27, 6 pm 

The R.I.B.A. Form of Contract By 
D>. Gardam Lyceum Club, Bold Street 
Liverpool, October 25, 6.15 p.m 

The R.1L.6.A. Form of Contract — tart 
iI By |. N. D. Wallace Fechnical 
< ollege, Waterdale, Doncaster, October 15 
7.15 pm 

Structural Properties of Lightweight 
aggregate Concrete By G. H. Newton 
Mackworth Hotel, Swansea, October 18, 

p.m 

Operational Research in Buildings 
By J. F. Nuttall Royal Society Hall 
(,corge Street, Edinburgh, October 25, 
7.15 p.m.; and Scottish Building Centre, 
Sauchiehall Street, Glasgow, October 26 

15 p.m 

The Settlement of Buildings. By S. R 
Rosenack. Nottingham Technical College, 
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READY-MIXED CONCRETE PLANT IN LONDON, 


electrically and tilted by a pair of hydrau 
lic arms The mixing time 1s pre-set and 
the mixer-drum cannot be tilted for 
discharge before the stipulated time has 
clapsed 

Deliveries of mixed concrete are made 
in 3-cu. yd. agitators on lorries which are 
in contact by radio with the plant, thus 
enabling the Company to keep the custo 
mer informed on the whereabouts of his 
consignment This means of transport is 
to be supplemented later by truck-mixers 
of 6-cu. yd capacity 

The plant was supplied and erected by 
Winget, Ltd., for Greenham Ready-Mixed 
Concrete, Ltd The concrete is supplied 
under the name of “ Fulecrete’ 


burton Street, Nottingham, October 26, 
15 p mH 


lrestressed Concrete By H. Kaylor 

Sun Hotel, High Street, Chatham, October 
15 p.m 

Surface Finishes of Concrete By | 


Ward. Hertfordshire College of Building, 
Hatheld Road, St. Albans, October 
15 p mM 


The Reinforced Concrete Association. 


luc subjects of the meetings of the 
Keinforced Concrete Association to be 
held at 11 Upper Belgrave Street, London, 
S.W.1 during 1960 are as follows 

October 190 Lift Slab Design and 
Construction.”” By F. R. Benson 

November 16 The Code of Practice 
for Prestressed Concrete.” By A. W 
Hall 

December 1 ‘ Reinforced Concrete 
Construction in the Coal Industry.” 
By ¢ A C. Davies 

Particulars of meetings to be held in 
Manchester, Liverpool, Birmingham and 
elsewhere can be obtamed from the 
Secretary 94 Petty France, London, 
S.W.ut 


A Prestressing System. 


PRESTRESSED SALES Lip. announce that 
the system of prestressing by means of 
strands which was previously supplied 
under the name of Udall has now been 
renamed the Giftord-Burrow system 
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PATENT APPLICATIONS. 


(CONCRETE) 


Patent Applications. 


Expansion Joints for Roads. 


AN expansion joint for a concrete road 
is positioned before the concrete is laid 
by supporting the joint filler upon hori- 
zontal dowels carried upon frameworks 
located at each side of the joint. As shown, 
the chairs (13), formed of bent steel bars, 
are fixed to the foundation of the road by 
spikes (10) and held together by tie-bars 
(14). Dowels (15), which are welded to 
the tie-bars and pass through holes in the 
joint filler (19), comprising impregnated 
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insulation board or softwood, are coated 
with a bitumen preparation over half of 
their length to prevent bonding to the 
concrete (16) and are provided with card- 
board caps (17) containing a compressible 
filling (18) to allow movement of the dowel 
(15) relative to the cap. Before the 
concrete has completely hardened, a 
groove is cut above the joint filler (19) to 
accommodate the joint sealer (21) in the 
form of a rectangular rubber or plastic 
tube having external fins (22) on opposite 
sides.— No. 819,600. British Reinforced 
Concrete Engineering Co., Ltd. January 
7, 1958 


je 





Bridges and Elevated Roads. 


An elevated roadway is made up of 
square concrete sections each mounted on 
a central pillar from which diagonal rib- 
like girders project, the thickness of the 
section and supporting girders increasing 
from the edges to the centre of the section. 
As shown, the square concrete slab 1 con- 
taining axial and transverse tensioned re- 
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inforcements, has strengthening portions 
2 and ribs 4 both of which increase in 
thickness from the edge of the section 
towards the central supporting pillar 3! 
which may be solid or hollow as shown 
In a modification, two independent rect- 
angular sections are arranged side by 








side to accommodate streams of traffic 
in opposite directions, and each section, 
supported on a central pillar, increases in 
thickness from its edges to the centre ; 
two supporting ribs extend from the 
central pillar parallel to the sides of the 
section.._No. 827,936. E. Lubbert, E 
Schulz, U. Finsterwalder, R. Jecht, and 
E. Ruf. October 31, 1957 


Concrete Surface Improved with 
Plastics. 


A concrete with an improved surface 
contains solid pellets of a thermoplastic 
resin and may be produced either by 
moistening a mixture of cement and 
pellets and allowing to harden or by 
embedding the pellets in a moist cement 
surface. The cement may be any 
hydraulic cement, for example, Portland, 
aluminous, or white cement, or plaster of 
paris, and the pellets, which comprise 25 
per cent. to 75 per cent. by volume of the 
concrete, may be a polymer or copolymer 
of styrene, polyvinylchloride, methyl 
polyacrylate, or polyethylene. Water 
may be used to moisten the composition, 
but when the pellets comprise polystyrene, 
toughened preferably by incorporating 
rubber in it, an aqueous dispersion con- 
taining a styrene polymer and a plasticiser 
and stabiliser by a protective colloid, for 
example, casein, or a non-ionic dispersing 
agent, or both, may beemployed. Fillers, 
for example, sand, crushed granite, brick 
dust, wood flour, or granulated cork, 
may be included in the compositions 
No. 826,582. Monsanto Chemicals, Ltd 
April 1, 1958. 
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SITUATIONS VACANT. 


TUATIONS VACANT Desagner, engineer with at least 
years’ experience im reimforced concrete, structura 
and general building construction The work « 

and offers scope to take responsibility for projects 
does not involve working outside London except for 

« visits. A vacancy also exists for an assistant enginect 
three years’ experience as above Write, stating age, 

sperience, and salary required, to Dowovaw H. Lee & 

akTNERS, Consulting Engineers 66 Victoria Street 

mdon, S.W.1 








ITUATION VACANT D. W. Coorer requires designer 
lraughtsman exper noed im reinforoed concrete work 
snd or steelwork, and/or tunber enginecring Apply 
writing, Stating age, qualifications and marital status 
Westmorland Koad, Newcastle-upon-Tyne, 4 


ITUATIONS VACANT Consulting engineers ha 
acancies for the followmg. Keimtoroed concrete designes rs 
with AML Struct.E Designer detailers with HN < t 
milar; Detailers with minimum two years’ experience 
The positions are permanent, with opportunity for advance 
wnt. Modern officer and pleasant conditions. Salaries in 
«cordance with experence. Bytanper, Wapprit & 
ARTNERS, 169 Wembley Park Drive, Wembley 





ITUATION VACANT Consultmg engineers in West 
imster require engineer to take charge of site investigations 
and soil mechanics laboratory The post offers scope for 
well qualihed, energetic man Full details to Box 4701, 
*~CRETE awp ConsteuctiOnal Ewoi~eeemnc, 14 Dart 

uth Street, London, 5.W.1 


ITUATION VACANT. Supervisor required for part of 

arge precast concrete works producing a variety of pro 

lucts. Previous experience of handling and ating 

abour essential Salary {1000 per annum. Appl in 

writing, with full details, to Worxs Maxacre ARMA 
wcvutus Lrp., Bilston Lane, Willenhall, Staffs 


SITUATIONS VACANT. Capable engineering asustants 

equired by Consulting Engineers in London office. Vane 

ami interesting work on reinforced concrete and steel 

tructures and foundation work for projects at home 

uxi oversea. slays’ week. Luncheon vouchers. Apply 

Mauaice Nacnsnen & Partners, 58 Victoria Street 
ndon, S.W.1 


ITUATION VACANT. Draughtsman required for a 
ewly-formed Research & Development Department by 
Engineering Contractors. Experience and interest 
sential. Excellent prospects, salary, bonus and pension 
heme Apphcations in writing, stating agt, experience 
smi salary required, to: West's Puixc & Consteuctiow 
Lrp., Bath Road, Harmondsworth, Muidx 


SITUATIONS VACANT A vacancy exists for a rem 
trond concrete desugnet of an expenenced desagner detailer 

snd for an experienced detailer draughtsnan = ‘ood pros 
wets Varied = imteresting work Luncheon vouchers 
lays’ week. Apply, with particulars of experience and 
alary required, to jouw F. Farqunarsow & Partwers, 54 
tueen Anne Street, London, W.1 
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SITUATIONS VACANT. Epwaep A. Piremer & 
PaRTwErs require ex sd engineer section leader for 
reinforced concrete tment. Commencing salary up 
to {1600 per annum according to experience and qualifica 
tions. Keinforced concrete designers and detailers also 
required. Good salaries and prospects. 14 Queenhithe, 
London, E.C.4. Central oS81 


SITUATIONS VACANT Reinforced concrete desagners- 
contractors, established 60 years, require designer-detailers 
for imteresting work m modern Manchester offer, to work 
im a small team under qualified engineers. Good salary 
and scope for advancement, five-days’ week, pension 
scheme. Apply Feam Remrorcep Concerre Co. Lrp., 
165 Plymouth Grove, Manchester, 15. Telephone Ardwick 
44a! 


SITUATIONS VACANT. Crarxe, Nicwous & Mancer 
require for ther new Bristol offees designers, detailers and 
draughtsmen, experienced im reinforced concrete. Ex- 
cellent opportunities in an expanding organisation. Posi 
tions are pensionable, and offer first-class experience for 
those studying for professional qualifications. Apply, in 
writing, to to Apsley Road Clifton Bristol, &. < 


SITUATIONS VACANT. Reinforced conerete detailers 
required by Leowarp & Garant in their South London 
drawing offices. Only top men should apply. High 
salaries. Interview by appointment. Telephone Tate 
Gallery & 496. 


SITUATIONS VACANT. Consulting engineers require in 
theur London office experienced reinforced concrete designers 
and designer /detailers. Also experienced detailers willing 
to learn design. Five-days’ week. Good salaries for the 
nght people Apply, in writing, to S. Zuxas, Camp 
Eworxeer, jouw De ‘ ™7: & Partwers, 5 South- 
ampton Place, London, ; 


SITUATION VACANT. Consulting engineers have 
vacancy for Engmeer with working knowledge of soul mech- 
anics practice and its application to all types of foundation 
design. Site experience of reinforced concrete construction 
desirable Apply, stating age, qualifications, full details of 
experience and names of past employers, to Box 4703, 
CowcereTe ann Consrevctiowal Encteeeeinc, 14 Dart 
mouth Street, London, S.W.1 


SITUATIONS VACANT. Reinforced concrete senior and 
junior desaygner-detailers required for consulting engineer's 
offer in Victoria. Opportunity will be given to visit sites 
whenever possible Apply in writing giving particulars of 
experience or telephone Vigilant $611 after 7 p.m James 
E. Waxprorrer, 50 Belgrave Road, London, 5. W.1 


SITUATIONS VACANT Detailers experienced m rem 
forced concrete required for professional office. The work 
is varied, comprising al! types of construction im concrete 
and steel, and offers scope for those interested in gaining 
design experience. Permanent positions with excellent 
prospects. Five-days’ week Apply stating full experi 
ence, to Farmer anv Dank, mney House, Tufton 
Street, London, 5.W.1. 


SITUATIONS VACANT. F. R. Buicew & Parrwens, 
Consulting Engineers, require for their Glasgow and 
Dartington offices detailers expernenced im reinforced con 
crete or structural steelwork. Applications m writing 
should be sent in the first instance to Dacre House, Dean 
Farrar Street, London, 5.W.1 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required for industrial and framed structures 
Structural steelwork experience en advantage Salaries 
{oo {1100 according to age and experience to right men, 
who need to be quick, competent and conscientious 
s-days’ week. Luncheon vouchers. Interviews evenings 
and Saturdays) RK. L. Bowsgu: & Pantwers, 145 M 
Road, Kingston upon Thames. Telephone Ebm 

RAS ogo. Evenings: Elrobriige 2644 
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SITUATIONS VACANT. A number of vacancies avail 
able for reinforced concrete and steelwork draughtemen 
and designers in a well-known consulting engineers’ West 
minster office, where specialisation is avoided and oppor 
tunity exists to learn al] aspects of civil and structural 

A high rate of earnings paid to those with 
initiative and ability. Box 4690, Concerts aso Cow 
eTevctionat Ewoiwereine, 14 Dartmouth Street, London, 
S.W.t 


SITUATIONS VACANT Reinforced concrete desagners 
and detailers for office near Swies Cottage, London, N W. 
Three weeks holiday after three years, excellent prospects, 
and friendly atmosphere in emall firm. Miniwnum exper 
ence two years. Telephone Maida Vale 7590 


STTUATIONS VACANT A designer detailer amd detailer 
draughtemen with a minimum of three years drawing board 
experience required by L. HW. Manpeestam A Partners 
Industrial Consultants. Varied and interesting work in 
U.K. and abroad. Offices clone to Victoria Station. Later 
view by appointment Telephone SLOane o224 


SITUATIONS VACANT Reinforced concrete deawners 


amd detaiiers your own bureau no fees Permanent 
positions Call Bosmnes Vacanctes Bower Victoria 
Sireet, London, SW it Telephone Abb« “ 


STRUCTURAL ENGINEER 
EXCEPTIONAL OPPORTUNITY 


Consulting Civil Engineers, Westminster, require 
a fully qualified structural engineer with wide 
j eaperionce for position as chief designer in rein 
forerd and prestressed concrete and structural 
steelwork, including bridges and = tuildings 
Kaowledge of modern bridge design essential 


Prospects of partnership interest in firm 


Write in confidence, stating age and full details of 
experience and qualifications. Box 4674, Cos- 

| cmere anp Constauctional Pscinennino, 
14 Dartmouth Street, London, 5.W.1 


CONSULTING ENGINEERS 


have vacancies for Kagineers and Draughtenen 
for the design and detailing of a variety of building 
structures The structures, large and emall 
mostly have strong architectural interest with the 
scope for intelligent structural design, incorporating 
the use of conerete, brick, eteel and timber with 
the emphasis on reinforced concrete 





Jobe are available in the following grades 


t Senior Assistant Engineers Preferably with 
good University Degree and professional qual: 
fieations, andl with at least 7 years experience 
in reinforced concrete work Age limits yo to 
40. Basic commencing salary (1050 to £1 yoo 


Experienced draughtemen with ¢ to to yeary’ 
drawing office eaperience in reinforced con 
crete, and preferably with some knowledge in, 
and aptitude for, design. Help will be given 
to those studying for professional examina 
toms with opportunities (as they oocur) to 
gain the necessary site experience Age te 
tween 274 and 44 Approstmate basic salary 
range 1740 to ittoo 


In addition to the basic salary, generous annual 
bonuses are paid which reward efficiency and hard 
work. Luncheon vouchers, car allowance and 
travelling expenses between home and office are aleo 
paid The working conditions are pleasant in new 
modern offern im Hanuwneremith Five days’ 
week, with gow! holidays 


Piease write of telephone for interview to 


Cuantas Wetee awo Partwres 

123 Kino Steerer, 

Hauuewewirn, Lowoor, W 6 
K1Versde 7843 


Travelling (and hotel if necessary) expenses in 
curred for attemling interview will be refunded 


HELICAL BAR & ENGINEERING CO. LTD. 
have vacancies in their Design Office for experienced 


ENGINEERS, DETAILERS 
& JUNIOR DRAUGHTSMEN 


The heavy demand for Helibond cold-worked reinforcement is creating wonderful oppor- 


tunities for men with initiative, energy and drive 


Salaries offered 


ae ee ed upwards 


Experienced 


ilers— {1,000 upwards 
xperience 


others according to age and ¢ 


University Graduates will be considered for some of these positions 


5 days’ week operating—luncheon vouchers 
honoured 


This year’s holiday arrangements 


Apply in writing, giving full details of age and experience, to:— 


HELICAL BAR & ENGINEERING CO. LTD. 
82 Victoria Street, London W.1 
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WESTERN REGION of 
BRITISH RAILWAYS require 
sacesing aetna eit eave REINFORCED CONCRETE 
Drawing (fice staff) and Technical Assietants 
experienced in the design of reinforced concrete DESIGNERS 
ami steer bridges and other structures, t fill ’ 
vacancies in posts in the salary ranges (1094/1140 DETAILERS AND 
and (874 948 respectively 
promotion on MERIT 
are required for an expansion of structural 
uprrannuation Fund drawing office The work will be interest 
ing and involve the use of precast and pre 
Kerluced rat { travel and oft ' neerwbons stressed concrete Experience in these tech 
niques will be an asset, but opportunity will be 
provided for training those who are interested 
lays’ week © 
and have some basic knowledge of reinforced 
concrete 
Applicaton giving age alifications and ex 
perience, t Please send full details to 
Come Cove, Rassnnee PERSONNEL MANAGER, (CC/K 3444) 
Berrian Ranway HOLLAND & HANNEN AND CUBITTS 
Wasrnan Recton (GREAT BRITAIN) LTD., 
Papoiscros Stattow 
Siesta Ol |, QUEEN ANWE'S GATE, 
LONDON, S.w.!. 














CIVIL ENGINEERING DESIGN 
Simon-Carves Limited 


have additional vacancies on the Civil Engineering Design staff of their 


LONDON OFFICE IN BOND STREET 


CIVIL ENGINEERING DESIGNERS 


a STRUCTURAL 


Applicants should have had previous experience of reinforced concrete structural 
design and detail Ref. UW. 89.) 


| b GENERAL CIVIL WORKS 


Applicants should have had experience in the design of effluent treatment systems, 
drainage, roads and other services. (Ref. UW. go.) 


Applicants should be of H.N.C. or equivalent 





' These posts are permanent and pensionable. Starting salaries in accordance with 
{ experience and qualifications. Good prospects and working conditions, five-day 
; week, three weeks’ annual holiday 


Send brief relevant details, quoting appropriate reference number, to: Staff & Training 
Division, SIMON-CARVES LTD., Cheadle Heath, Stockport, Cheshire 
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SERVICES OFFERED. 
E. J. COOK & CO. SERVICES OFFERED. Design, details, LS —: 
(ENGINEERS) LTD. 


experienced eng 
require AND CONSTRUCTIONAL OK et, COMERS "4 


and 
DESIGNER-DETAILERS 


for reinforced and prestressed concrete. Salaries 
in accordance to ability and experience. Five 
days week Luncheon vouchers Pension A 
scheme. Write of telephone for application PATENT. 
forms from $4 South Side, Clapham Common, PATENT 


The proprietor of British Patent No. 771,397, 
London, 5.W.4 Macaulay $522 


which relates to a Concrete Block Forming Machine, is 
desirous of exploiting the invention by way of licence or 
sale Enquiries should be addressed to Anprews & 
Byewe, 201 Bank Chambers, 429 High Holborn, London, 
W.C.1 





CONTRACTS MANAGER 


required by leading Specialist Reinforoed Concrete 
Engineers and Contractors Responsible man with 
wreferably 5 years’ sunilar experience All-round 
Eaoukean of modern means and methods. Salary 
to commence {1500 per annum rising in 5 years to 
{2000 per annum yk Box 4699, Concrerr FOR SALE. 
AND CONSTRUCTIONAL EwoineeKine, 14 Dartmout! FOR SALI 


Steel fencing stakes, chain link 
Street, London, S.W.1 


Steruens & Sow Lrr Bath Street, London, 
Clerkenwell 17431 


SUPERVISORS 

(Reinforced Concrete 
Due toincreased turnover, two additional first-class 
Supervisors are required by well-known Concrete 
Specialists. Experienced men, preferably used to 
handling long-term contracts but top Foremen with 
good all-round experience considered. (Good salary 
and conditions Apply Box 4700, CONCRETE AND 
ComwstructionaL Ewoineerinc, 14 Dartmoutt 


nas & 4 ¢€ 


JOHN LAING AND SON LIMITED 
require 
DESIGN ENGINEERS 
AND DRAUGHTSMEN Experienced 


for design and detailing reinforced concrete struc ina i f d 
tures. A range of appointments offer excellent e n orce 
prospects to both qualifhed men and those who are 

studying for qualifications Pension Scheme and 


other progressive benef.ts Concrete 


‘ 





Apply, giving qualifications and expenence, to the 


Peesonne. Manacer (D.E.4), Joww Laine ano Designer / Detailers 
Sow Limrren, London, N.W.7 
and Draughtsmen 


Wanted 
REINFORCED CONCRETE for our Staftord, 
DESIGN ENGINEER 
London, Cheimstord, 
required to design and develop Precast Concrete 
Units. Ample opportunity for initiative and Dublin & Provincial 


advancement. Superannuation scheme and 4-days 
week in operation. Write, stating age and 


experience with degrees held and salary > ted Design Offices 


to James K. Mirtae Limrrep, Parkhouse Works, 
Falkirk 


Apply 
Chief Engineer: A. P. MAS "2 04 48C8. 
] Struct 
SERVICES WANTED. B.Sc., M.1.C.E., M.1.Struc 
THE BRITISH REINFORCED CONCRETE 
SERVICES WANTED. Part-time detatlers required in the : - FORD 
South London area. Send sample of work ami rates ENGINEERING CO. LTD., STAPF 
required to Box 4702, Concrete ano ConstRuctional 
EnGinereinG, 14 Dartmouth Street, London, S.W.1 





RD 
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OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBC TELEVISION GENTRE AT WHITE CITY 





Tentor Bars for concrete reinforcement have a 

high tensile and bond strength ; save up to 15°, of the 
cost of plain rounds ; require no hooks; can be supplied 
cut or bent to specifications, in sizes from }* to 1}". 


Tentor Bars are supplied by the following companies 
and their branch offices :-— 


B.R.C. STEEL LTD, Silkmore Lane, 


MCCALL & CO. (SHEFFIELD) LTD, P.O. Box 41, 
Sheffield. Rotherham 2076 


| STEEL, PEBCH & TOZER, LTD, Branch of The United Steel 


Companies Ltd, The Ickles, Sheffield. Sheffield 41011 


Architects: Norman & Dewbarn Civi/ Engineer te the BBC: 
M. T. Tudsbery c..2. Main Contractors: Superstructure: 
Higgs & Hill Led. Foundations: G. Wimpey & Co. Led, 


THE TENTOR BAR COMPANY LTD. 197 oncwrsexme: Ge 


LOMDON SW7 - TEL: KENSINGTON 6311 - GRAMS: TENTORED ‘ LONDON SW7 
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BRC FABRIC |S REINFORCEMENT 














Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, 
Belfast, Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver 
Export Sales: 54 Grosvenor Street, London W.! 
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